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A scrap of paper that led to a 
Class A product improvement. Let us 
prove that these savings are possible . 
in your plant, too. 
WRITE: Belden Manufacturing Co. 
4633 West Van Buren Street 
Chicago 44, Illinois 
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natural pride in having contributed 
62 years of creative engineering to the 
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When preprinted wrapping paper 
is to be used, the Campbell Wrapper 
is equipped with a Bodine Type 
N-12RG Speed Reducer Motor. 
The function of the Bodine Motor 
is to coordinate the wrapping ma- 
terial to the product being wrapped. 
Motivated by start and stop im- 
pulses, provided by an electric eye, 
the Bodine Motor controls the 
movement of the wrap down to the 
finest fraction of an inch. The motor 
had to be small and compact in size, 
for the sake of appearance, yet sup- 
ply the required high torque. 








Over 3,500 standard specifica- 
tions—the widest variety of types 
and ratings (1/2000 to 1/6 hp) 
in the fractional horsepower motor 
field — make it convenient and eco- 
nomical for you to select a Bodine 
Motor best suited for your product. 
Whether A.C. or D.C., the frame 
size is the same—100% inter- 
changeability. 

Service and quality, for nearly 
half a century, are the foundation of 
Bodine’s reputation. If you have a 
motor application problem, it will 
pay you toconsult Bodine engineers. 


REASONS Wal’ 


“Our engineers favor your particular motor be- 
cause it is made in a convenient size, easily 
applied to the wrapping machine in a position 
where it will function properly. The fact that your 
motor can be wound for polyphase, single phase 
or direct current without requiring a change in 
frame size also infivenced our selection. We have 
found that they give very excellent service.” 


Hudson Sharp Machine Co. 
Green Bay, Wisconsin 
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Vacuum Tube Sockets for Industrial Equipment 


William Clarkin and L. F. Biosca survey standard and special types of tube 
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sockets, and discuss performance factors affecting their selection. 


Safe Control of Packaged High-Intensity Steam Generators 
Norman Kirkby and Charles Impey describe the control methods developed 


and electrical components used for automatic cycling of flash boilers. 


A Practical Approach to Color in Design 
A. E. Javitz shows with a series of case histories how and why color is 
specified, what production methods are used, and some military trends. 

Fhp Induction Motors Made in NEMA Standard Frames 


An analysis of horsepower assignments made by manufacturers to fractional- 
horsepower motors using standard methods of rating. A Staff Report. 


Constructing Nomographs 


E. B. Steinberg outlines the steps in designing a suitable alignment chart for 
use in design or in production checking of engineering standards. 
Movable-Electrode Transducer in Dynamic Balancing 


J. R. Stovall shows how an electron tube with an elastically mounted plate 


is used to measure displacement and position of unbalance. 


Behavior of Insulating Materials at Radio Frequencies ............ 
J. J. Chapman, J. W. Dzimiansky, C. F. Miller and R. K. Witt present 


results of a research study of 16 materials to aid in selection of the best type. 


Design Trends and Transients 


Selected short articles presenting a variety of ideas, developments and data 
on: simplified adjustable-speed drive, machines for printed circuits, ratings 
for flexible cords, some plastics applications and many other subjects. 
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| THE METAL SITUATION | 


With the Controlled Materials Plan 
(CMP) coming into force July 1, 
the metals markets—price-wise and 
supply-wise—warrant re-examination. 
This department, therefore, devotes its 
space this month to a special report: 

COPPER 

Price: The situation (at this writ- 
ing) is in a snarl. Domestic pro- 
ducers’ prices are frozen at 2415¢ per 
lb while the export price is 27%4¢. 
World prices have hit 40¢ in some 
instances. The 3¢ price rise on im- 
ported metal granted Chile (and basis 
of the 27\4¢ price) has caused wide 
repercussion. Small copper producers 
strongly urge OPS to raise the do- 
mestic level to the world price. Cus- 
tom smelters claim that they are in a 
difficult position by having to import 
foreign concentrates on the basis of 
the 27144¢ export price and then sell 
their copper at 24144¢ domestically. 
Position of the OPS is simply that its 
function is to keep prices stable and 
to fend off any inflationary trends; 
hence the agency seems intent upon 
maintaining the 241¢ price. 

Supply-Demand: Demand for cop- 
per has been consistently heavy and 
supplies are not showing any im- 
provement. Some copper people com- 
plain that where scrap might be used 
to an advantage, high prices simply 
preclude this. The NPA is contem- 
plating revision of Order M-16 to put 
the distribution of refined copper and 
copper and copper-base alloy scrap 
under complete allocation. This would 
permit delivery of raw materials of 
certain types without specific NPA 
authority only to refiners, scrap deal- 
ers and brokers. Others would need 
NPA authorization. 

Controlled Materials Plan: There 
are reports that effective date for CMP 
(as it affects copper) may be post- 
poned from July 1 to August. This 
seems indicated by the fact that one 
large copper producer has opened his 
books for July delivery at 2414¢ per 
lb. When CMP does apply to copper, 
it is expected that it will present some 
problems because of the disparity in 
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INDUSTRIAL HORIZON 


and New NPA Orders 
prices. During World War II there 
was a uniform price: now, because of 
the 2414¢ and 2714¢ prices, the NPA 
will find it difficult to designate the 
sources of supply for the buyer. 
Scrap: Up to this writing, scrap 
copper ceilings had not yet been 


issued, even though the order is 
known to have been signed and legal 
clearance obtained. 


expected to be out by July 1. 


However, it is 
Scrap 
has been selling as high as 31¢ per lb. 


LEAD 

Price: Producers’ price remains 
frozen at 17¢ per lb New York. Ex- 
port price is 21¢-22¢. 

Supply-Demand: Supplies are woe- 
fully short. Nearly all consumers have 
complained of the impossibility of get- 
ting sufficient metal and many have 
asked NPA to help them out. Posses- 
sion of a DO rating hasn't necessarily 
helped. Prospects are not too bright: 
some producers believing that there 
will be less lead available for July 
than there was in June. Mexican lead 
which was available at the 17¢ price 
plus the *4¢ import duty is 
expected to move into the export 
bracket, 21¢-22¢. 

Scrap: Demand is pressing and 
prices are strong. Battery plates have 
been so short that smelters have prac- 
tically wiped out the smelting charge 
and are smelting the batteries now at 
approximately $2.50 a ton to cover 
freight cost. 


now 


ZINC 


Price: Prime Western zinc remains 
unchanged at 1714¢ per lb, East St. 
Louis. Exporters, however, have bid 
as 30¢ per |b. 

Supply-Demand: Consumers who 
have been pressing for supplies con- 
tend that they are getting nowhere 
near what they want. While DO-rated 
orders get first preference, producers 
have had to turn away those holding 
such DO’s because they simply did 
not have metal available. Outlook for 
July is not too good either. Higher 
“set-asides” haven’t helped too much. 

Scrap: Ceiling prices on scrap were 
issued this month by the OPS. Prices 
were sharply lower, with the principal 
grade of unsweated dross at 1214¢ 


a lb. Sales are at ceiling levels. 
TIN 

Mid-June price on Grade A prompt- 
delivery tin, as issued by the Recon. 
struction Finance Corporation (sole 
importers and sellers) stood at $1.06. 
When the RFC began quoting on 
March 13, the price was $1.34, then 
rose on March 30 to a peak of $1.5014. 
It has been successively pushed down 
since then, tumbling a total of 4414¢. 
The RFC is evidently aiming at still 
lower world-price levels. 


NICKEL 
During June, International Nickel 
advanced its price 6¢ per lb. The 
quotation for nickel ingots is now 
57¢ per lb. Scrap nickel prices have 
been placed under specific dollars- 
and-cents ceilings. 
STEEL 
While the demand remains excep- 
tionally heavy and supplies are still 
stringent in all categories, there have 
been reports that gray market prices 
are slipping. Particularly is this said 
to be true for hot and cold-rolled 
sheets which have been lower in re: 
cent weeks. Imported German plates 
are down by $10 to $30 a ton. 


SCRAP IRON 


Scrap iron and steel have become 
the No.1 problem these days with 
government departments extending 
every effort to speed the flow of all 
available material and pressing for 
recovery of dormant and obsolescent 
scrap. Steel mills’ reserves are at low- 
est points in history. Some furnaces 
have been shut because of scrap short- 
age, and many plants are operating at 
5-or 6-day reserve levels. Outlook for 
the winter is depressing. 


PRECIOUS METALS 


Handy & Harman reduced its price 
of silver by 2.14¢ an oz on June 7. 
The new price is 87.75¢ an oz. It was 
the first reduction since January of 
this year, and would seem to reflect 
a better supply position. . . . Platinum 
suppliers, incidentally, state that sup- 
plies are in good shape; there is some 
trade criticism of government agen- 
cies for listing platinum as “critical.” 
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By using Gramix parts, die-pressed of powdered metal 


mixtures, in place of machined parts in products, you 
can make three important savings — savings that are 
t becoming more vital with every day that passes. 
tL e a GRAMIX PARTS SAVE METAL. They are made with 


minimum scrap and waste . . . pound-for-pound more 
pieces can be produced from Gramix than can be 


obtained from solid or bar stock that is in tight supply 
today. 

iil a i " h TH) ij rs GRAMIX PARTS SAVE MAN-HOURS and machining 
time because, they are die-pressed to tolerances as 


close as .0005” . . . the machining time saved can 
. rit be made available for defense weapon production. 


AND, GRAMIX PARTS SAVE MONEY because in 

quantity lots they can be produced at considerable less 

cost than identical machined parts. Then too, Gramix 

ill if il fp parts are oil-impregnated for self-lubrication thus elim- 
4 inating the need for servicing. Add up the advantages 


and you'll see why it'll pay you to go to Gramix.. . 
the leader in the powdered metal field. Write us for 
the full story. 


with GRAMIX parts 
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iron cam 


4',¢ 








iron cam follower 


2¢ 
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bronze worm 
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bronze pump rotor 


14¢ 
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instrument dial 


6¢ 
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bearing 


16¢ 
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valve part 
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double gear 


o¢ 






iron 


bronze feeder roll 


plate bushing 


26¢ i 8¢ 
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Vote: Complete copies of the orders noted 
here are obtainable without charge from the 
Office of Public Information, National Pro- 
duction Authority, U.S. Department of Com- 
merece, Washington 25, D.C. NPA also makes 
available (at an annual subscription of 
$2.50) its “Defense Production Record,” an 
official weekly summary of NPA orders and 
other defense production news. 


M-67, 
of aluminum foil 


Aluminum: Order effective 


June 1, limits use 
in packaging. Order M-7 amended pro- 
vides for equitable distribution of 
metal and articles made of 
aluminum after rated orders will have 


been filled. 


Carbon 


aluminum 


Electrodes and_ Artificial 
Graphite Products: M-66 places these 
products limits 


under allocation and 


inventory. Covers carbon electrodes, 
graphite anodes, and other solid graph- 
ite shapes unprocessed by producer for 
electronic, chemical or metallurgical 
use. 

Chemicals: Schedule 5 to basic chem- 
ical M-45 


allocation. 


order places polyethylene 


under Polyethylene manu- 
facturers are required to make appli- 
cation to NPA for authorization to fill 
orders or use the material themselves. 
Purchasers do not make application to 
NPA, but certify end use of the mate- 
rial in their orders to suppliers. 

NPA said production capacity for the 
material is being expanded by the two 
sole producers but meanwhile defense- 
rated (DO) orders and increasing in- 
dustrial exceed current 
supplies. Secondary or scrap material 
is not covered by the order. Schedule 6 


to M-45 places resorcinol under appli- 


requirements 


cation. This chemical is basic to manu- 
facture of water-resistant 
among other uses. 
Component Parts: New order M-60 
provides for adequate production rates 
of essential components during third 
quarter of the year; sets up a priority 
rating for producers to obtain necessary 
raw materials. Covers speed reducers, 
gears and industrial high-speed drives; 
ball and roller bearings; fractional- 
horsepower motors; bolts, nuts and cer- 
tain other fasteners, among other items. 
Permits use of 105 per cent of iron and 
steel products, 100 per cent of copper, 
and 95 per cent of aluminum of the 


adhesives, 








Checklist ef New NPA Orders and Other Defense Production News 


base (first three months of 


1951). 


Construction: Amended M-4 exempts 


period 


from construction restrictions industrial 
plants for which a Certificate of Neces- 
sity has been issued; grants specific 
small-job exemption for industrial plant 
additions, etc., not exceeding 25 tons 
restrictions of 


of steel: reinforces the 


the order on unessential construction 
such as gymnasiums. 

Farm Equipment: Order M-55A_per- 
mits production of farm equipment 
during third quarter of this year at a 
rate similar during the same period in 
1949; 


DO ratings to obtain recessary 


authorizes manufacturers to use 
steel, 
copper, aluminum, zinc and component 
parts. Previous order provided for pri- 
ority assistance only through June. 

FHP Motors: See under Component 
Parts. 

Instrument Bearings: NPA expanded 
delegation of authority to the Secretary 
of Defense to permit rescheduling of 
deliveries of instrument bearings for 
military aircraft. 

Iron and Steel: As interim measure, 
pending complete change-over to CMP. 
amended M-l instructs producers to set 
aside increased percentages of products 
scheduled for July delivery in order to 
meet from defense 
and defense-supporting programs. An 


even greater set-aside is expected in 


increasing orders 


August. 

Amended M-47 cut June use of iron 
and steel by automobile makers to 75 
per cent of base-period usage. For con- 
sumer goods, other than automobiles, 
another amendment to M-1 limits use 
of iron and steel in the third quarter 
of the year to 70 per cent of the base- 
period rate (first half of 1950 or last 
half of 1950, optional). Order becomes 
effective July 1, covers most consumer 
goods, including refrigerators, kitchen 
ranges, radios and TV 
water heaters, exhaust fans. 

Lead: Amended M-38 lifts acceptance 
of DO orders from 20 to 25 per cent of 
a supplier’s anticipated monthly pro- 
duction. 

Machine Tools: Order M-61 sets up 
mechanism for providing machine tool 


sets, electric 


producers with DO priority ratings for 
essential Order 
but 


equipment such as foundry machinery 


materials and_ parts. 


covers not only machine tools 
and equipment, industrial pumps, com- 


pressors, industrial fans and_ blowers, 
electrical industrial furnaces and ovens, 
and certain refrigeration and air-con- 
ditioning equipment. 

Polyethylene: See under Chemicals. 

Stainless Steel: Basic steel order M-1, 
amended, instructs producers to in- 
crease reserves of stainless during third 
quarter of the year. 

Zinc: Amended M-9 requires accept- 
ance of DO orders up to 20 per cent of 
manufacturer's monthly output. Applies 
to high-grade slab zinc. Previous ceiling 
was 10 per cent. 

Defense Production Publications: 
Thirty-one page booklet, “Mobilization 
Guide to 


issued to serve as a quick guide to busi- 


Small Business,” has been 
nessmen. It is available from any field 
ofice of the Department of Commerce. 

Defense Production Certificates of 
Vecessity: Certificates covering new or 
expanded defense construction costing 
an estimated $88,910,466 were approved 
May 26-June 1, 


latest report in hand. As of June 4. total 


during the week of 


number of such certificates reached 
1512. 
INDUSTRY ADVISORY COMMIT- 


TEES: Industry committee on Electric 
Housewares asked NPA for allocation 
of 62 tons nickel-chrome resistance wire 
in each quarter to permit operation 
during emergency period. Meat 
Machinery group asked for spot assist- 
ance in obtaining steel to keep plants 
in operation until CMP begins to func- 
tion. 

NPA asked Electrical Contacts group 
to submit specific 
amounts of critical 


information on 
used in 
first quarter of the year, classified as to 
end 


materials 
use. NPA said greatly in- 
creased government needs for tungsten 
would further cut availability in the 
third quarter; also was pessimistic on 
copper outlook. . . . Recorder-Control- 
ler Instruments makers asked for in- 
terim assistance in obtaining critical 
materials. 


Among the feature articles scheduled to 


appear in coming issues @ Electrical Properties of Glass-Fiber Paper e Application of 
Saturable Reactors with Feedback @ Mechanized Assembly combined with Miniaturi- 


zation Techniques @ Properties and Application for Rigid Vinyl Plastics e Effect of 


Line-Voltage Spread on Control Design. 
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“Motors with IRV-0-S§LOT insulation 
sive year aiter year of service” 


The Kingston-Conley Division of the Hoover Company uses Irvington 
IRV-O-SLOT insulation on its famous line of electric motors. Mr. A. E. 
Ott, Sales Engineer at Hoover, tells why: 


“The high quality of the paper backing used in IRV-O-SLOT insu- 
lation has been fully proved by the many years over which our 
motors give satisfactory service. We find, too, that Irvington’s slit- 

ting facilities give us greater flexibility in selecting paper widths, 
and allow us to shorten up our scheduling cycles.” 


These are among the reasons why IRV-O-SLOT has been the 

choice of many an electrical manufacturer, ever since Irvington 
introduced it as one of the first combined varnished-cambric-and- 
backing slot insulations. 


The IRV-O-SLOT line now includes insulation for every slot re- 
quirement. Backing papers combine high dielectric and mechanical 
strengt with ease of forming. Bonding adhesive allows enough 
“give” to prevent rupture of varnish film. IRV-O-SLOT literature 
is yours for the asking—just use the coupon below. 






ON ret te coin penvon | inven 





Send this convenient coupon now | '."""","7rn"s ummm coum EI 
| Gentlemen: 
| Please send me technical literature 
jon IRV-O-SLOT insulation. 
| 
aT a at ap ora ol aca naaaneel = 
| 
VARNISH & INSULATOR COMPANY a icc ctciicsccctcccsssseiniiancninsiincancecienneneptbiaemmninliniiaiahtas 
Irvington 11, New Jersey a alla 
j iss sacscassssniasssienctsaltbiastnibicinmiaasiae a iisicrniesiitbicmnia 
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SOLDERLESS 
TERMINALS 


AMP PRE- 
INSULATED 


DIAMOND GRIP 
Trade-Mark 


Solderless Terminals 
shown. here in strip 
form for .automatic 
machine’ application 


U.S. Patent Nos. 2,410,321; 
2,379,567 ; 2,205,111; 2,468,169; 
2,396,913 


other U. S. Patents Pending. 


Canadian Representative: R. M. HUTCHESON: 
10 Nordole Crescent, Hardington P, O., 
Toronto, Ont., Canod¢ 






{AMP Trade-Mark Reg. U. S. Pat. Off. 
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SUPERIOR DESIGN, PRODUCTION, 
AND. PERFORMANCE TOLERANCES 
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Critical crimping dimensions are not lest in 
manufacture of tool or terminal. This applies 
throughout wide range of hand, foot, pneu- 
matic or automatic tools. Here are crimping 
devices suitable for every type of job at every 
production level! 





AIRCRAFT-MARINE PRODUCTS INC. 


2100 Paxton Street, Harrisburg, Pa. 
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Leading the Quality Field for more than 25 Years 


e built for durability 
e engineered for 
trouble-free operation 


e designed} for standard 
and special applications 


CRI atll 


TRANSFORMERS 
for all ARMY—NAVY specifications 


use KENYON TRANSFORMERS for 
BROADCAST e SPECIAL MACHINERY 
JAN APPLICATIONS o ATOMIC ENERGY 
CQUIPMENT e AUTOMATIC CONTROLS 
EXPERIMENTAL WORK 














wove tor dois KENYON TRANSFORMER CO., Inc. 
“840 BARRY STREET ~ NEW YORK 59, N. Y. 
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We have advanced the tech- 
nique of grinding AlSiMag ce- 
ramics so that we can obtain, on 
critical dimensions which lend 
themselves to grinding, the ac- 
curacy of comparable precision 
metal parts. 





Moreover, AlSiMag ceramics 
are more wear resistant than 
steel and, in many designs, can 
be manufactured to close toler- 
ances at lower cost. 


“ Grinding is most practical on 
flat and round surfaces. We are 
equipped to grind flats up to 50 
sq. in., rods up to 10” diameter 
and holes as small as 3/16” 


HLA 


TRADE MARK REG US PAT OFF 
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FLATS 






These AlSiMag spacers are flat within 
.0002” and parallel within .0005”-. Thick- 
ness tolerance + .001”. For special applica- 
tions, flat shapes have been ground to a 
thickness of .008”. 





.———— Precision 
ROUNDS 


These centerless-ground AlSiMag shafts are \ 
held to diameter tolerances of + .0002” and ai s 
straight within .010, total indicator reading = 
(.005 Camber), in lengths up to 9”. 











By Our advanced grinding and lapping methods now permit dimen- 
nage sional accuracy formerly considered impossible in technical ceramics. 














° If you have a design problem which might be 
solved by an AlSiMag technical ceramic made to 
close tolerances, send us your blue print and an 
outline of your requirements. Our comments and 
recommendations will be furnished promptly. 
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GREATER VALUE 


BENDIX OGINFLEX 





ELECTRICAL CONNECTORS 





PRESSURE TIGHT SOCKET CONTACTS 





Moisture-proof 


Radio Quiet 


Single-piece Inserts 
Vibration-proof 
Light Weight 


High Insulation 
Resistance 


Easy Assembly 
and Disassembly 


Fewer Parts than 
any other Connector 


No additional 
solder required 


F Gendiv ‘ ee 


Outstanding design and precision work- 
manship assure completely pressurized 
electrical connectors for all sizes of contacts. 
A truly important feature, but only one of 
the many exclusive advantages that con- 
tribute toward making Bendix outstanding 
in the electrical connector field. Increased 
resistance to flash over and creepage is 
made possible by the use of Scinflex dielec- 
tric material—an exclusive development of 
Bendix. In temperature extremes, from 
—67°F. to +275°F. performance is remark- 
able. Dielectric strength is never less than 
300 volts per mil. Remember, for the 
greatest value in electrical connectors, it 
pays to specify Bendix. Our sales depart- 
ment will gladly furnish complete informa- 
tion on request. 











SHELL 


High strength aluminum alley 
. . - High resistance te corre- 
sien... with surface finish. 


CONTACTS 
High current capacity ... Lew 
voltage drep. 
SCINFLEX ONE-PIECE INSERT 


High dielectric strength . . . 
High insulation resistance. 
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DO PHENOLIC MOLDING PROBLEMS AGITATE YOU 7 


Choosing the right compound for 
a washing machine agitator can 
be tricky. 

But Tech-Art Plastics Co., Long 
Island City, N.Y., knew that Bor- 
den engineers would be able to 
meet the difficult requirements of 
this job by adding the special 
properties desired to a DURITE 
phenolic molding compound. 

The compound had to be tough, 
resistant to physical shock, alka- 
lies and acids of soaps, detergents 
and chemicals . . . with better-than- 
average mold release and fast, rigid 


Fast cure, slick finish, heat-resistance, 
high dielectric strength, rigid staking are 
special properties of Borden’s DURITE HR- 
300...the phenolic used in this tube base. 


JULY 1951 


set, yet similar in bulk factor to 
simple general purpose com- 
pounds. 

Borden’s DURITE SG-720 was 
created to successfully accomplish 
this difficult task. In DURITE, 
Borden gives you the special prop- 
erties you need, in the degree you 


want, by skillful combining of cel- 
lulosic, carbonaceous and mineral 
fillers with the resin base. Address 
your molding problems requiring 
Phenolic Molding Compounds to 
The Borden Company, Chemical 
Division, Dept. EM-71.350 Mad- 
ison Ave., New York 17, N.Y. 


hordens DURITE 


Molding Powders - Bonding Resins - Cements 


Excellent dimensional stability, lowest 
friction are special properties of Borden’s 
DURITE SG-700 . . . the phenolic used in 
these bushings. 


Free flow with low transfer pressure, fast 
cure, rigid set are properties of Borden’s 
low-pressure-type DURITE general purpose 


phenolic. . . used in transfer molding. 












No doubt about it! Simplified design, for faster, easier installation and main- 
tenance, has made these General Electric magnetic contactors—heart of the 
whole G-E line of starters— a big hit with machinery manufacturers. For 
instance: 


@ Terminals, easily accessible from the front, have large pan-head or slotted hex-head 
screws to speed wiring of either stranded or solid wire. 


@ Main poles in the three smaller sizes—and interlocks in all sizes—can be changed from 
normally open to normally closed without need of extra parts, facilitating quick changes 
and reducing your inventory of “‘specials.”’ 


@ Extra two-circuit interlocks—with interchangeable normally open or normally closed 
contacts—can be quickly added to either side of contactor, need no drilling, no extra 
accessories. 

@ Arc hood is held in place by two easily-removed captive screws to expose terminals 
completely for inspection and maintenance. 


@ Three-point keyhole slots in rear of contactor make panel mounting a simple matter, 
and insulated aluminum base permits mounting on all types of panels. 


@ NEMA mounting dimensions mean maximum interchangeability. 


Your G-E representative, or authorized G-E agent or distributor, can supply 
you in all NEMA sizes for a-c motors up to 50 hp. Meanwhile, get the full 
story in Bulletin GEA-5154. 





SIZE 00 SIZE 0 SIZE 1 SIZE 2 


Simplified design makes them 
easier to install and service! 


GENERAL @@ ELECTRIC 
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A FULL LINE OF 
FHP MOTORS TO 
MEET YOUR NEEDS 




















































Fhp .. achine-tool motor 
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SPEED, ACCURACY 
AND FLEXIBILITY 
—ALL IN ONE! 


ee 





Photoelectric recorder 


HOW TO SIMPLIFY 
 BUILDING-IN ” 
THE RIGHT SPEEDS 


\@ ya! 
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Adjustacie-speed manual 
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This polyphase induction 
motor, specifically designed 
for frequent start-stop duty 
on machine tools, is one of a 
wide variety of G-E standard- 
ized fractional-hp motors avail- 
able to meet your design needs. 
This complete line includes, for 
general applications, polyphase 
induction, d-c, capacitor-start, 
and split-phase motors, as well 
as gear and unit-bearing motors 
and a broad selection of defi- 
nite-purpose motors for more 
limited applications. Specify 
one of these G-E motors in 
your next design. They’re 
known to be preferred by your 
customers, play a big part in 
selling your product. See Bul- 
letin G2A-5174. 


Besides measuring a-c and d-c 
volts and amperes, this ver 
satile General Electric photo- 
electric recorder provides a 
quick, accurate record of al- 
most anything that can be 
measured with an indicating 
instrument — temperature, 
speed, pressure, thickness, 
light, and vibration. In de- 
flection and potentiometer 
types, for portable use or semi- 
flush mounting, it features 
chart speeds from 4 inch to 72 
inches per minute, sensitivities 
as low as 1.0 microampere full 
scale, and response periods as 
fast as l¢ second for full-scale 
deflection. See Bulletin GEC- 
254. 


This 26-page illustrated man- 
ual—a worthwhile addition to 
your reference file—covers the 
entire subject of adjustable- 
speed drives, including their 
economic and engineering ben- 
efits and the points to consider 
in their selection. Especially 
helpful is a concise description 
of available General Electric 
packaged adjustable-speed 
drives, plus a well-organized 
table that summarizes the 
ratings and performance fea- 
tures of each drive. See Bulletin 
GEA-5334. 


PRODUCT 
HIGHLIGHTS 


NOW— MOTOR SELECTION 
AND APPLICATION SIMPLIFIED 





NEW G-E “SHOW-HOW” COURSE 
helps train your workers 


Of special interest to designers is this new General 
Electric Motor Selection and Application Course— 
timed to meet today’s need for more motor “‘know- 
how”’ by your personnel. A G-E More Power to Amer- 
ica program, it shows simply and clearly how motors 
work, types now in use, how to select and apply 
them to specific jobs. Kit includes instructor’s manual, 
nine slidefilms with records, student review booklets, 
and sturdy carrying case. Ask your G-E representative 
for a free copy of the manual. Meanwhile send for 
Bulletin GEA-4938-16 describing the course in detail. 


General Electric Company, Section | 668-89 
Schenectady 5, N. Y. 
Please send me the following bulletins: 
OO for reference purpose 
0 in connection with immediate projects 
(1 GEA-4938-16 Motor selection and application 
0 GEA-5154 A-c magnetic contactors 
(1 GEA-5174 Fractional-hp motors 
0) GEA-5334 Adjustable-speed manual 
00 GEC-254 Photoelectric recorder 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 
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HOW ELSE 


. » with an open end wrench (if you're extremely 
dexterous), but you'll find it’s SLOW and 
COSTLY 


. with a hand ratchet wrench (if you can 
"take it’’), but it's both FATIGUING and 
EXPENSIVE 


KELLER 


AIR-POWERED RATCHET WRENCHES 
FOR THOSE HARD-TO-REACH PLACES 


Keller Ratchet Wrenches reach into places 
that are inaccessible with other power tools. 
Savings in time and labor quickly pay the 
cost of the tools. 


Sockets are available to handle hex. nuts 
from 14” to 1-34"; square nuts from 14" to #3’. 


Keller sales engineers will gladly assist you 
in the application of these and other air- 
powered Keller Tools to your production 
and assembly operations. 


COULD YOU RUN 200 NUTS AN HOUR 


in a spot like this 7 


The Keller Air- Powered Ratchet Wrench 
has a remarkably ingenious design. A two- 
lobe cam on the rotary air motor actuates 
a push rod, giving it a reciprocating move- 
ment. The push rod engages ratchet teeth 
surrounding the socket, and thus recon- 
verts the reciprocating motion of the rod 
to rotary motion in the socket. 


Simplicity of the operating mechanism 
is shown in the phantom view. Socket end 
is only ;" thick—and only 114” wide when 
fitted with socket for handling 14” hex. or 
square nuts— thus reaching easily into 
close quarters. 


KELLER TOOL COMPANY 
GRAND HAVEN, MICH. 


KELLER (~voumailte loold 
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where you need only the 
RO ee 


CLAD METALS 


If you don’t use the ‘inside’ of the gauge thickness 
in your copper strip applications, have the core of 
plain steel—and save money as you save essential 
copper for defense! With SuVeneer Clad Metals, you 
get the dense, solid surface of copper, bonded in- 
separably to low carbon strip steel on one or both 
sides. You get the performance you need, at lower 
cost. @ Write for the detailed facts. 





ok 
Superior Steel 
CORPORATION 
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~~ comes trom aunters like these... , 
because every branch of the service... ¥ 
In tact... | 


Everyone Can Count on 


VEEDER-ROOT 








XS S|] bes 4 Shown here arean aircraft our present military commissions te 
y Ne] | aa and an artillery counter. will permit. : 

| /\Aw What theydo, and howthey VvEEDER- ROOT INCORPORATED . 

do it, is “nobody’s business” but that eeeieeino Ee.” Geass 2c. ee 

of the military personnel using them. Montreal, Canada * Dundee, Scotland E 

And now, what might we Offices and agents in principal cities Re 

do for you? If you have an ‘ 





important military job on 
hand, you can count on us to 
help you just as quickly as 
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Newest addition to the Ruralformer line is 
this low cost pole mounted Type 1R Volt- 

age Regulator. It helps save line copper and 
ee*r0e@02080808208 reduces customer complaints by automati- 

cally furnishing a 3.75% boost when re- 

quired. This inside tank view shows core 
and coil assembly and the resistor side of 
the main switching assembly. All leads are 
insulated and protected with Natvar 400 
extruded vinyl-base tubing. 
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‘Tis Rural Transformer & Equipment Co., Milwaukee, manufactures 

distribution transformers and associated equipment. They have developed 

a low cost, high surge strength transformer for distribution of rural power 

at 14,000 volts. With externally operated tap changer, bonded coils, and 

externally mounted protection against lightning surges and overload, 
5 Ruralformers carry a strong service guarantee. 


Component parts and materials have been carefully picked. Natvar 400 
extruded vinyl-base tubing is used to insulate and protect leads because 
of its consistently superior resistance to both oil and heat. 


It will pay you to use Natvar 400 tubing, tape, and other Natvar flexible 
insulating materials for your requirements. They are available either from 
your wholesaler’s stock or direct from our own. 


ff 


THE NATIONAL VARNISHED PRODUCTS 


Telephone Cable Address Cosooralion. 
Rahway 7-8800 NATVAR: Rahway, N. J. 


207 RANDOLPH AVENUE * WOODBRIDGE, NEW JERSEY 
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Natvar Products 


Varnished cambric—straight cut and bies 
Varnished cable tape 

Varnished canvas 

Varnished duck 

Varnished silk 

Varnished special rayon 

Varnished Fiberglas cloth 

Silicone coated Fiberglas 

Varnished papers 

Slot insulation 

Varnished tubings and sleevings 
Varnished identification markers 
Lacquered tubings and sleevings 
Extruded vinyl! tubing and tape 
Extruded vinyl identification markers 


Ask for Catalog No. 21 
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CHROMIUM RESISTANCE WIRE 


YOU START WITH SPOOLS of good nickel- 
chromium resistance wire ... and you want to 
produce helically coiled heating elements to 
meet specific design requirements. You want 
good coils, too. Coils of uniform stretch to 
assure even distribution of heat and dependable 
long-life service. What’s more, you want to 
make ’em quickly, economically . . . with little 
lost time and a minimum waste of your limited 
supply of wire. 


This is the fifth in a series of advertisements 
designed to help you do just that. It is based 
on over 42 years experience in producing and 
coiling good nickel-chromium wire. Specialized 
experience which, we believe, will prove helpful 
to you in making more and better heating 
elements from every spool of wire you buy. 


HIGH ARBOR SPEEDS GIVE 
BETTER COILING RESULTS 





In coiling nickel-chromium wire, the practical top 
speed of the arbor is limited by several factors. Among 
them: (1) The condition of your coiling machines. 
(2) The diameter and length of the arbor. (3) The 
length of the coil. (4) The gauge of the wire. (5) The 
weight of the full spool. And (6) the type and effective- 
ness of the braking device used to stop the rotation 
of the spool after completing each coil. Allowing for 
all of these influencing factors, however, the higher 
the arbor speed, the better the coiling results. For 
example... 


IMPROVED OPERATOR EFFICIENCY—While high 
speed turning of the arbor obviously contributes to 
increased productivity, it also helps develop improved 
Operator efficiency. A slow arbor speed means longer 


HOSKINS MANUFACTURING COMPANY 


DETROIT 8, 


4445 LAWTON AVENUE oe 
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“machine time” per coil, and this in turn creates addi- 
tional opportunity for the human element to introduce 
factors of variation into the process. Further, with a 
slowly rotating arbor, the operator is required to stare 
at and concentrate on the shiny spinning rod for a 
longer period of time. This invariably exerts a slight 
hypnotic effect which slows down reactions as drowsi- 
ness is induced. By stepping up the arbor speed to the 
practical safe limits of your equipment, you raise the 
tempo of the entire operation. Your operators remain 
more alert and they experience less eye-strain and 
general physical fatigue. 


BASIC RECOMMENDATIONS — 
At whatever arbor speed is 
selected, your coiling machines 
should be built to run smoothly 
without vibration. It is impor- 
tant, too, that the arbors you 
use be straight, round, and stiff. 





Arbors of large diameter should be run at slower 
speeds than small diameter arbors in order to keep the 
feed wire spool from spinning so fast that it cannot be 
effectively stopped by the brake on your de-spooling 
device. Also, arbors four feet long or longer have a 
tendency to “whip” at high speeds and should, there- 
fore, be run somewhat slower than the top speed of 
your coiling machines. 


In general .. . from our own coil-making experience, 
and using our own type of hand-coiling equipment 

. we have found that uniformly good coils can be 
produced from a 10 pound spool of 16 gauge wire 
using a %4” diameter x 33” long arbor turning at 
10,000 r.p.m. This represents an approximate wire 
feed speed of 650 feet per minute. On the other hand, 
we have learned that heavier wire . . . say 14 gauge 
should be coiled at slower speeds of approximately 
5,000 r.p.m., due to the increased 
stiffness of the wire and the greater 
inertia of the full 25 pound spool in 
starting and stopping the operation. 





MICHIGAN 


© 1951 Hoskins Manufacturing Company 
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MALLORY 


TUNGSTEN CONTACTS 


Although all Mallory tungsten is 
chemically the same, the size, shape 
and distribution of the grain particles 
are carefully controlled, since these 
factors vitally affect its electrical and 
mechanical properties. Mallory will 
gladly work with you to find the 
right contacts to meet your specifica- 
tions. Write today. 
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Mallory Research 


Of Tungsten-Faced 


Stainless Steel Contacts 
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Perfects Quantity Production’ | 


Years of Mallory research and development are now paying dividends 


to customers in the availability of Mallory contact assemblies incor- 
porating the combined advantages of tungsten and special steels. 


Recently a large aircraft manufacturer had an immediate require 
ment for tungsten contacts backed with stainless steel. Ordinary 
brazing technique would destroy the corrosion resistance and 
hardness of the steel. Mallory’s production brazing technique was 
the only practical solution to the problem and delivery was made 
without delay ... with contact assemblies that provided the cor- 
rosion resistance of stainless steel and maintained the hardness 
of the steel within 7 points Rockwell C. The special requirements 
of a customer were met by a Mallory technique that had been 
developed for just such a purpose. 


That’s service beyond the sale! 


Mallory contact know-how is at your disposal. What Mallory has 
done for others can be done for you! 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry St., Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 


SERVING INDUSTRY WITH 





Mercury Dry Batteries 


P.R.MAL LORY & CO. Inc. Electromechanical Products 
Resistors Switches 
TV Tuners | ibrators 
= @ Electrochemical Products 
Capacitors Rectifiers 
se, * * 


P. R. MALLORY & CO., Inc., 


Metallurgical Products 


INDIANAPOLIS 6, INDIANA Contacts Special Metals 


Welding Materials 
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the same dependable source for 


‘FINISHING MATERIALS 
‘FINISHING KNOW-HOW 


Whether you are buying finishes to meet defense specifications or your 
own civilian requirements, you can simplify the job... find dependable 
help on special needs .. . expedite or eliminate troublesome problems 
... through The Sherwin-Williams Industrial Division with its wealth 
of know-how and background, both in civilian and wartime experience. 

This broad background provides the same extra advantage of ex- 
perience in Sherwin-Williams finishes supplied to meet military specifi- 
cations— whether for wood, metal or other surfaces—as in the Sherwin- 
Williams finishes well known for many years for civilian production, 
such as Kemclad, Superclad, Kemvar and TV Lacquers. 

This experience is available to you, today, wherever you may be, 
through facilities extending from coast to coast. Call, wire or write 
The Sherwin-Williams Co., 101 Prospect Ave., N. W., Cleveland 1, O. 


SHERWIN-WILLIAMS 
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CAPACITOR-START MOTORS 


are exceptionally well-adapted to applications 
with fairly heavy starting loads 


The choice of the motor that powers your 
product is all important. Uniform performance, 


troublefree long-life operation, a—well-known 














mame, and the ability ofthe manufacturer to 
provide fast service and repair parts On a 


a scale, are-alf factors that add up to 
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Wagner pagior Startmoters.are worth looking — 


into for general purpose applications requiring — —a 


high starting torque. They are available~in 





open or totally-enclosed types, sleeve or ball 
bearing, with rigid or resilient bases or a machined 
end plate for flange mounting. Bulletin MU-185 


gives full details—write for your copy. 


WAGNER ELECTRIC CORPORATION 
6454 PLYMOUTH AVE. « ST.LOUIS 14, MO., U.S. A. 






BRANCHES IN 31 PRINCIPAL CITIES 
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. Gaon Motors are soa ina 
wide range of types and sizes for 
every application. 


. Wagner Motors are backed by a 


liberal warra nty. 


4. They 









Pipes 


Drosches in ol palaces 


- More than 650 Wagner Authorized 


Service Stations and Parts Distribu- 
tors plus 25 Wagner-owned Service 
Branches provide on-the-spot serv- 
ice, replacement motors, or genuine 
repair parts. 
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You'll get superior results and save money with 





ROEBLING ROEVAR 


YOU GET a whole group of special advantages 
with Roebling Roevar Magnet Wire. For one thing, 
it doesn’t tend to become brittle, crack or lose its 
toughness when subjected to relatively high operat- 
ing temperatures. For another, Roevar’s insulation 
has from 10 to 40 times more abrasion resistance 
than ordinary enamel insulation. It has no equal for 
high speed winding. And Roevar stretches and 
bends remarkably without cracking or working 


loose from the conductor. It has a better-than- 
average space factor. 

A large share of Roebling’s complete line of elec- 
trical wires and cables is required today in the 
national rearmament program, but the Roebling 
organization will always do everything possible to 
meet your individual service and delivery require- 
ments. John A. Roebling’s Sons Company, Trenton 
2, New Jersey. 





Atlante, 934 Avon Ave * Besten, 51 Sleeper St * Chicage, 5525 W. Roosevelt Rd * Cincinnati, 3253 Fredonia Ave * Clevelead, 701 %. 
Clair Ave, N.E. ® Denver, 4801 Jackson St * Detroit, 915 Fisher Building * Meusten, 6216 Navigation Blvd * Les Angeles, 216 S. Alameda St 
* New York, 19 Rector St * Odessa, Texas, 1920 E. 2nd St * Philadelphia, 230 Vine St * Sen Prancisce, 1740 17th St * Seattie, 900 Ist 
Ave, S. * Tulee, 321 N. Cheyenne St * Export Sales Office, Trenten, N. J. 
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Ceramist 








Technical 


D. M. Steward Mfg. Co- 


Chattanooga, 


. and also express my humble hope that you will 
take me into your confidence on all those knotty 
problems involving technical ceramics. You see, 
“Lavite” is more than just my name—it is the name 
by which the wide selection of Steward Technical 
Ceramics (“Lavite” Steatites, ““Lavite” Titanates, “La- . 
vite” Ferrites and many others) have become widely 
known. In fact, I am truly flattered to know that 
“Lavite” has become the name and standard that 
many of the most exacting users of technical ceramics 
insist on and specify religiously. ‘“Lavite’’ Ceramics 
are not new developments — in fact, they have been 
in research and redevelopment for 75 years. ‘“Lavite”’ 
Ceramics offer you practically any desired combina- 
tion, or balance, of physical properties to satisfy your 
needs — from ordinary radio and general medium- 
frequency applications to those demanding precise 
qualities of low electrical loss, high mechanical 
strength and thermal shock resistance, plus the ad- 
vantages of excellent machineability which permits 
production of your ceramic parts to closest tolerances. 





Send me your specifications for practical and 
proved recommendations, or ask for a testing sample 
Ask for your copy of our of any one of this famous family of technical ceramics 
a booklet, “Lavite Tech- without obligation. 


Peet acre D. M. STEWARD MANUFACTURING CO. 


a Ferrites and 3603 Jerrome Avenue Chattanooga, Tennessee 
others. 
Sales Offices in Principal Cities 
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Nylon-jacketed cables used on Douglas DC-6 made 
by Surprenant Mfg. Co., Boston, Mass. Point of 
interest to wire-coaters: nylon can be applied com- 
mercially at speeds as high as 1,000 feet per minute. 
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resist gasoline, abrasion, 


fungi, and heat 


Over 80,000 feet of electrical arteries in the giant 
Douglas DC-6—low-voltage wires, coaxial cables, 
and transmission lines—are protected by jacketing 
made with tough Du Pont nylon plastic. 


The nylon jacketing provides protection against 
high-octane gasoline and oil, and outstanding resist- 
ance to abrasion (as further demonstrated by its use 
in military and civilian field wire jacketing). Nylon 
plastic also protects against fungi, increases the heat- 
resistance of the cable, and reduces plasticizer vola- 
tilization from the primary insulation. 


Other properties of Du Pont nylon point up its 
superiority to conventional jacketing materials. Its 
toughness permits use of thinner coatings . . . jackets 
on these cables range from 5 to 18 mils in thickness. 
And smaller diameters mean more wires in limited 
areas. The thin coating, coupled with nylon’s low 
specific gravity, permits important savings in weight. 
Nylon’s slick surface allows easy pulling through 
narrow openings. And nylon has good flexibility at 
low temperatures—even below —40°C. 


Demand for nylon currently exceeds supply. How- 
ever, we suggest that you investigate its properties 
for future application. Nylon jacketing may well help 
you, as it has helped Douglas, obtain finer, longer- 
serving electrical insulation. We'll gladly discuss the 
availability of experimental quantities for develop- 
ment work. For additional information on nylon 
and other Du Pont plastics, write to: 


E. |. du Pont de Nemours & Co. (Inc.), 
Polychemicals Dept., District Offices: 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn St., Chicago 3, Illinois 
845 E. 60th St., Los Angeles 1, California 
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Seletron 
SELENIUM 
RECTIFIERS 
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... AS THEY ARE FOR 
THE BRUNSWICK-BALKE- 
COLLENDER COMPANY 











The new “Tel-E-Foul,” photo-electric Foul Indicator 
produced by The Brunswick-Balke-Collender Company, 
famous manufacturer of bowling equipment, includes 
75 MA SELETRON miniatures in its electronic circuits. 


SELETRON Selenium Rectifiers are the choice of an 
increasing number of manufacturers in diversified fields 
because they are so thoroughly dependable under 

all types of grueling conditions. SELETRON is available in the 


Illustrated above is the “Tel-E-Foul miniature sizes required for radio, TV and other 


control box. When the bowler oversteps 


the foul line the electronic beain con- electronic circuits, all the way up to heavy duty power 
veys an impulse causing a light to flash stacks used in a wide range of industrial applications. 
above the alley. A 75 MA SELETRON ‘ 

atiniohues te tallt tate the. contre’ box Whenever you meet up with a power conversion problem, 
on each bowling lane. no doubt SELETRON engineers can be of substantial 


assistance in recommending the right rectifier 
for your needs. Write us today! 


SELETRON DIVISION 


RADIO RECEPTOR COMPANY, INC. 
RP Since 1922 in Radio and Electronics RP 


Sales Dept.: 251 W. 19th St., New York 11, N. Y. * Factory: 84 N. 9th St., Brooklyn 11, WN. ¥. 
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19S Secaepeosl ond beter bale 
| 1939 Shipping Department and 
Magnet Wire Mill 
| 1942 Executive Oftces 
1945 New Boiler House 
1 9 46 New me ome 
1947 New Bare Wire Mill 
1949 Steel Tubing mill 
1950 Tigid Steel Conduit i 
195] New Plant for Military Production 


{under construction) 


TORRANCE PLANT 
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FROM BAR TO FINISHED WIRE ...FROM SHEET TO FINISHED TUBE 


In the manufacture of wires and cables, as well as steel conduit, 
control of Rome Cable quality is a step by step process. Starting 
with basic forms . . . copper wire bars and sheet steel . . . Rome 
Cable products are manufactured entirely within its own 
plants. Equipment of the latest design, capable research and 
engineering, plus rigid inspection assure you of uniformly high 
quality. 

Rome Cable offers, also a personalized service ... based upon 
intimate contact between buyer and seller. Strategically located 


sales offices and warehouses across the nation bring Rome 
Cable as close to you as your telephone. In this period of de- 
fense priority, material shortages are acute and delivery re- 
quirements cannot always be met. You can depend, however, 
upon Rome Cable doing its best and when it cannot, honestly 
saying so. 

Write today for your complimentary copy of the attractively 
bound book, “The Story of Rome Cable Corporation,”’ and learn 
more about Rome Cable's facilities. 


ELECTRICAL MANUFACTURING 


— 
Plant Floor An 
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,  Gouire Welped Rime Cable 
Cobe [lee fftuaed Coa” 


Fifteen years ago this July, we made our first shipment of wires and 
cables to the electrical industry. Your ready acceptance of Rome Cable 
products since that time has more than justified our confidence in that 
first shipment. 


Today, electrical power surges through Rome wires and cables of 
many types, in many places... powering vital industry, lighting cities, 
safeguarding life, bringing convenience and comfort to homes through- 
out the land. 


Burrowing deep for vital minerals, carrying heavy power loads from 
city to city, turning the wheels of the nation’s industry . . . Rome wires 
and cables are unfailingly at work. 


When the farmer flips his barn switch for that 4 A.M. milking... when 


a hundred and one electrical conveniences are called into use... 
Rome wires and cables are at work. 


When television gives you a ringside seat, when an electric mixer 
whips up a cool summer drink . . . or, a neon sign steers you toward a 


highway hamburger . . .Rome wires and cables are at work. 


Yes, even when a telephone voice directs an artillery barrage into 
Korean hills... the vital thread of communication may well be a Rome 


product. For, today Rome Cable is, again, producing for defense. 


So, for fifteen years Rome Cable has steadily grown in meeting your 
ever-increasing needs. Rome research and engineering have designed 
better cables, have maintained dependable, high quality ... to give you 
of the electrical industry only the best. 


At this milestone in our progress, we, again, dedicate our future to ever 


higher quality of product and the desire to serve you who have made 
these years count. 





ELECTRICAL CONDUCTORS AND STEEL CONDUIT 
OF BETTER QUALITY 


ROME CABLE Pe Cap 
_ It Costs Less To Buy the Best age 


ROME - NEW YORK 
ce ret 


TORRANCE + CALIFORNIA 
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For manufacturers of motor cars and trucks, tractors, 
farm implements, mining and road machinery, automotive equipment, 
aircraft, heavy and light machinery and other equipment. 


In this United States Rubber Com- 
pany plant at Fort Wayne, you will 
find men of skill and experience ready 
to tackle any problems involving en- 
gineered rubber and plastic products 
for makers of all types of mechanical 
equipment with moving parts. The 
plant’s principal business is the manu- 
facture of engineered rubber parts 
for original equipment makers only 
—to increase the functionalism, safety 
or comfort of their products. 


The great laboratory in this plant. 





United States Rubber Company 
Plant at Fort Wayne, Indiana 





UNITED STATES RUBBER COMPANY 


FORT WAYNE, INDIANA 


is truly a treasure house of science. 
Here physicists, metallurgists, chem- 
ists and design engineers are always 
on the job... analyzing, evaluating, 
constantly seeking new ways to im- 
prove the performance of machinery 
and to make it more efficient to the 
user or operator. 

This laboratory and its personnel 
constitute one more practical ex- 
ample of the “U. S.”’ motto, “Serving 
through Science.” For full informa- 
tion write to: 


ELECTRICAL MANUFACTURING - 










These fully 
automatic molding 
presses have oper- 
ated 24 hours a day 
ever since they were 


installed. The only 





work required is 


filling hoppers and removing finished parts. 


New production figures of the Electresteem vaporizer 
and the Baby Chef Jr. bottle warmer are gratifying to both execu- 


tive and shop levels of Electric Steam Radiator Corporation, Paris, Ky 


In the re-designed form—plastics replacing porcelain—the product is 
generally superior: more durable, lighter, easier to handle, and with 


less external heat loss. 


If you want to know what automatic molding can 
Save you in production costs, send parts or blueprints 
for a free 
analysis and 


report by Stckes 





STOKES MAKES Automatic and Semi 
Automatic Molding Presses,Plunger | 
Presses, Closure Presses, Preforming 
Presses, Industrial Tabletting and 
- Powder Metal Presses, Vacuum 
ana Nnpeenecetinm >}. and Special Processing Equipment, 


‘STOK i 


Special Machinery. 
F. J. STOKES MACHINE 


engineers. 
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For the right 
slant on your 
reputation... 


ELECTRIC MOTORS 


What your customers think of your products depends 
in no small way on the performance of the motors 
that power them. This is why so many manufacturers 
power their products with Hoover Motors! 

Because of their sound basic design Hoover Motors 


are famous for long, quiet, dependable service—even 


under conditions of hard, continuous use. They't¢ 
quality units built like motors costing far, far more 
There’s a wide variety of Hoover Motors for ayy 
wide variety of applications. There’s also sure to bea 
Hoover Motor to fit your needs . . . to help give your ee 
customers the right slant on your products and your i 
own good name! : 


Hoover general-purpose motors — 
come in three basic types: CAPA: 7 
CITOR-START MOTORS (% through | 
3 HP) for hard-to-start, continuous 
duty applications; SPLIT-PHASE © 
MOTORS (% and ¥3 HP) for easy: 
to-start, quick-to-accelerate appii- 
cations; and POLYPHASE MOTORS Lg: 
(Y% through 5 HP) for use where |” 
three-phase supply lines are avail | 
able. 

Also there are Hoover special- 
purpose motors designed especially 
for pumps, oil burners, fans and | 
blowers. Write for details. 


THE HOOVER COMPANY 
Kingston-Conley Division 
68 Brook Avenue 
North Plainfield, New Jersey 


ELECTRICAL MANUFACTURING 















To BUILT-IN PERFORMANCE oF motors, MACHINERY 
AND EouipMENT FoR MAXIMUM SAFETY 


AL 





HART 


Wherever hazardous conditions exist, specify and buy the finest motor con- 
trol for machinery and equipment — EXPLO-SAFE MOTOR STARTERS by 
ARROW-HART. In a new, improved cast Feraloy enclosure, these “RA” 
Magnetic Starters, acclaimed by design-engineers, manufacturers and elec- 
tricians alike for outstanding performance, are now available in NEMA 
Type VII, Class |, Group D; Type IX, Class Il, Groups E, F, G; and Type IV. 
Consider these important features — (1) Feraloy housings, possessing high 
tensile strength and unusual resistance to corrosion, are cast of a special 
alloy by Crouse-Hinds. (2) Just 2/3 the size of outmoded solenoid type 
starters. (Compare dimensions listed on reverse side.) This means new op- 
portunities in layout and more compact control centers. (3) Just 2/3 the 
weight is welcomed by installation and maintenance crews. (Compare 
weights on next page.) Accumulated floor load is materially reduced. 
(4) Right Angle design innovations combined with alkyd hood and base 
assure full protection. For additional information note EXPLO-SAFE folder 
offer and product data on following page. 


© Copyright APPROVED BY THE UNDERWRITERS’ LABORATORIES 


THE ARROW-HART & HEGEMAN ELECTRIC CO. 


HARTFORD CONNECTICUT 
BRANCHES AND WAREHOUSES IN PRINCIPAL CITIES 


H) EXPLO-SAFE 


MOTOR STARTER LINE 
HAZARDOUS CONDITIONS EXIST 


Size 1, 
NEMA 
Type VII 





ELECTRICAL CONTROL 


ESTABLISHED IN 1890 






















PROVIDE 
MAXIMUM SAFETY 
WITH 


/EXPLO-SAFE 


COMPLETE LINE OF MOTOR CONTROLS 


ELIMINATE 
COSTLY INSTALLATION 
PROCEDURE 





4 : FOR OUTSTANDING PERFORMANCE IN 
HAZARDOUS LOCATIONS 
f 1 SMALL IN SIZE LIGHT IN WEIGHT 


There’s increased protection for hazardous locations with Arrow- 
Hart's new EXPLO-SAFE and Weatherproof Magnets Starters . . 

a complete line of uniform design available in NEMA Type VII 
(Explosive Gas), Type IX (Explosive Dust) and Type IV (Weather- 





' proof). There’s superior performance, too, in the “RA”, Right ve 

|] «a Angle, operating mechanism . . . a revolutionary design that \ 
accounts for 2/3 reduction in size and weight. Straight-thru front e 

wiring ... simple parts replacement with ample working space... lc 


make these starters easier, less costly to install and service. Heavy- 
duty contacts; simple, sturdy construction; guided-alignment — all 
combine to give you long, dependable service in the smallest motor 


= starter line on the market. é 
f 
< 


COMPARE 


7 WITH MOTOR 
STARTERS 
NOW EMPLOYED 


INSTALLING 
siZE 2 
EXPLO-SAFE ._ / 
STARTER 

















A—HEIGHT B—WIDTH C—DEPTH TOTAL 
Dimensions In Inches WEIGHT (\bs.) 


NEMA Type VII, Class 1, Group D, Explosive Gas and Vapors 


















0 8% 834 6 18 
1 8% 8% 6 18 
2 144% 115% 7% 59 
3 17 1414 9% 106 
4 23 11 








NEMA Type IX, 


0 8% 834 5% 14 
1 8% 836 5% 14 
2 1334 “1% 6% 34 
3 15% 13% 8%, 52 
4 22 % 






0 8% %@ 

1 87% 834 556 14 
2 13% 11%, 6% 34 
3 15% 13% 834 52 
4 22 Y% 


WRITE TODAY—FOR COMPLETE ENGINEERING DATA ON EXPLO-SAFE STARTERS 


VO Lg] 


“KNOW-HOW” IS 
ONE THING..... 


--- TO DO IT BETTER 
iS WHAT COUNTS: 


Fansteel 


ELECTRICAL CONTACTS 


Years ago, the men of Fansteel made a decision which has never been 
changed ... to do things better. Carrying out this decision has not 
always been profitable, but nevertheless it has been rigidly followed. 


Of course, the ‘“‘know-how”’ had to come first. Fansteel’s ‘“‘know- 
how” has literally been grown from the ground up, nurtured and strength- 
ened by years of experience in metallurgy and electrical engineering, 
and in close cooperation with thousands of users of electrical contacts. 


Finding the way to make better electrical contacts has resulted from 
Fansteel’s overwhelming determination to produce perfect electrical 
contacts at lowest possible costs. This has meant the development of 
the most modern plant facilities in the world, and an organization of a 
vast number of varied skills. 


Manufacturers of electrical devices have recognized Fansteel’s ‘‘know- 
how to do better,”’ and are making good use of it. These manufacturers 
use Fansteel’s engineering assistance and order Fansteel electrical con- 


Thien, _ tacts on an annual basis, Fansteel Metallurgical Corporation, North 
**Fansteel Electrical Contacts Chicago, Illinois, U.S.A. 


Engineering Information" 


Fansteel 


is ‘eeaaiieal ELECTRICAL CONTACTS 


THAT SERVES 


INDUSTRIES AND ELECTRICAL CONTACT ASSEMBLIES 


12101 
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More and more components in less and les) 
space! That’s the manufacturer’s dilemma as} 
necessity shrinks the size of electrical 

and electronic instruments and equipment, 7 


But compactness need not create bottlenecks 3 

—if you specify IRC miniature resistors. Years ago, we} 
foresaw the trend to compactness and got ready for it. Now, 9 
with the widest line of resistor types in the industry, IRC - 
can supply miniature components for almost any application, 4 





FREQUENCY CHARACTERISTICS OF IRC TYPE MPM RESISTORS 
Breet 
















































A). 30 OHMS-100 OHMS NJ 
B). 200 OHMS-10,000 OHMS NL! 


PT 

C). 0.1 MEG HH HHH - 
ate tees? sortie ai | I 
oo 


i6 Tae 
FREQUENCY IN MEGACYCLES 










Miniature MPM Resistors cre ideally suited to high 
frequency receiver and similar applications. Fre- 
quency characteristics are outstanding, but absolute 
balance hes been maintained with all other significant 
electrical characteristics. These are the same as in 
larger IRC Type MP Resistors. MPM’s cre constructed 
of solid steatite ceramic rods, to which a thin resistance 
film is permanently bonded. Changes due to humidity 
and aging are held to q minimum. Resistor body is - 
%s'' long, and active resistance section only %"’ 
long. Send for complete information in Catalog F-1. 





Higher space-power ratio than tubular wire wounds suits small, flat Type 

FRW fixed and adjustable wire wounds to voltage dropping applications in 

limited space. FRW’'s may be mounted vertically or horizontally, singly or in 

- stacks. Non-magnetic mounting brackets extend through resistors—allow 

easy and economical mounting—aid in heat distribution along entire length 

—and transfer internal heat to chassis. Light-weight construction combines 

with exceptional mechanical strength and ability to withstand severe 
vibration. Bulletin C-i gives full performance data. 





only "%2"' in body length. At % and % watts, respectively, these 


8 
is # Tiny fixed composition resistors—Types BTR and BTS—oare 
M miniature units set new performance standards for fixed composition 


| resistors. Advanced BT's easily meet the rigorous requirements of 
= television—actually exceed JAN-R-11 Specifications! Balanced in 
" < every characteristic, BT’s are especially well suited to high ambient 


4 temperatures. Power dissipation is excellent. Other Advanced Type 
e BT's meet and surpass JAN-R-11 Specifications at 1 and 2 watts. 

Write for full particulars in Catalog B-1. : When you’re squeezed for ‘‘small-orders’’ of 
standard resistors in a hurry, simply call your IRC 
Distributor. IRC’s Industrial Service Plan enables 
him to give you fast, ’round-the-corner delivery of 
standard resistors for experimental work, pilot 
runs, maintenance. We’ll be glad to send you his 
name and address. 









WUT iis TOOL TOTTUSL TY Sat 
bs INTERNATIONAL RESISTANCE COMPANY 


409 N. Broad St., Phila. 8, Pa. 
Send me additional data on the items checked below:— 


Flat FRW Resisfors 
MPM Resistors 









Q Controls 


Advanced BT Resistors 









Name and Address of local IRC Distributor 


ee ee 
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J. F. ARNOT 4&CO., ADV. AGENCY 





Check these three factors 
to insure correct gasket compression 


Three common factors may upset expected gasket 
compression. They are (1) condition of the flange 
surface, (2) gasket width, and (3) gasket thickness. 
If gasket choice does not take these factors into 
account, gasket failure may result. 


On clean flanges, for example, the surface friction 
of straight rubber normally impedes sideflow. If this 
friction is cut by wet gasket cement or grease, it will 
upset load estimates based on laboratory tests on 
dry rubber between non-skid plates. Even a virtually 
invisible oily film may cause a rubber gasket to side- 
flow excessively or slip out of position. 


This trouble was encountered on the oil-filled 
circuit breaker shown above. During assembly and 
maintenance, the straight rubber gasket squeezed out. 
Substituting a cork-and-rubber gasket eliminated 
this excessive sideflow and the gasket stayed in place. 

Changes in gasket width, depending upon the gasket 
material, may require changes in unit load to main- 
tain constant compression. An increase in the width 
of a rubber gasket adds material. This additional 
material increases internal resistance to flow. To offset 
this resistance, unit loads must be raised. This is 
not the case with truly compressible materials such 
as cork-and-rubber. They do not sideflow appreciably 
so changes in width have little effect. 
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Changing gasket thickness may also have an effect 
on gasket compression. A 14” straight rubber gasket 
that compresses about 20% under 280 psi will re- 
quire almost 1000 psi for the same per cent com- 
pression if its thickness is reduced to 14”. With 
cork-and-rubber, however, changes in the ratio of 
load area to free area affect stress-strain curves only 
slightly. Consequently, it is unnecessary to increase 
unit loads to maintain constant compression when the 
thickness of compressible materials is reduced. 


There is an Armstrong Composition designed to meet 
each of the six grades in MIL-G-6183 (formerly 
AN-G-32) covering cork-and-rubber materials. For 
information on new gasketing materials being de- 
veloped to meet special military requirements, call 
your Armstrong representative ... or write. 


See Armstrong’s Gasket Materials manual in Sweet’s 
file for product designers for other design suggestions 
covering both joints and gaskets. For personal copy 
of this manual, write to the Armstrong Cork 
Company, Gaskets and Packings Depart- 
ment, 9507 Arch Street, Lancaster, Penna. 





ARMSTRONG’S Gasket Materials 
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you can BE SURE.. iF its 


Westinghouse 


Transformer 


Space-saving problem 





Here’s a space-saving problem ...and another example 
of how Westinghouse applies engineering experience 
to handle all types of transformer problems. 


The problem: To build a more compact filament 
transformer for use with Phanotron rectifier tubes. 

First, the transformer case, core and coils had to 
be made smaller. 

Second, the large standoff insulator between the 
transformer case and tube socket had to be eliminated. 
Because the previous case was metal, a large standoff 
insulator had been used to keep the tube socket, 


mounted on top of the transformer case, 11,000 
volts from ground. 


The Westinghouse solution: MOLDARTA and 
Type C HIPERSIL cores, two Westinghouse 
engineered products. 


Westinghouse Type C HIPERSIL cores, 14 smaller 


JULY 1951 










St 


than ordinary cores, easily fit the smaller MOLDARTA 
transformer case. 


MOLDARTA, a low power factor, low loss material, 
also served as the perfect insulator. Thus the large 
standoff insulator was eliminated ...the desired 
compactness was attained .. . and a difficult space- 
saving problem was solved. 


If you have a tough transformer problem, take advantage of the 
facilities of Westinghouse for quick, practical solutions. Trans- 
formers specially designed for all types of electrical and electronic 
circuits, as well as a wide selection of standardized designs... 
produced in quantity... with quality. Call your nearby 
Westinghouse representative, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. J-70569 
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Illustrated here is the Square D Com- 
pany's Class 8992 Type QACG-1 com- 
bination NEMA 3 B timer, electronic 
contactor and 225 ampere circuit 
breaker, with a closeup of the timer 
removed from the enclosure. 


TULELTRIL WIRING REDUCES COST ON SQUARE D 


TRADE ~ 


COMPANY ELECTRONIC WELDER CONTROLS 


Meticulous workmanship is vital in the UNILEC- 
TRIC Wiring System installed in this timer for the 
Square D Company’s Electronic Welder Control. In 
addition, this application has resulted in reported 
savings up to 20% for the Square D Company, plus 
savings in installation time and inspection. 

UNILECTRIC’S eight years of experience in pro- 
ducing intricate electronic and electric wiring systems 
— harnesses, cable assemblies, leads and cords — as- 
sures both electrical integrity and cost 
reduction in the wiring of Defense and 
Civilian electrical equipment. 


UNILECTRIC Wiring Systems have 


served RADAR, RADIO, FIRE CONTROL INSTRU- 
MENTS, TANKS, TRUCKS, MOTORCYCLES, and 
many other vital wartime products, as well as millions 
of electrical appliances and industrial applications. 
More than 200 manufacturers — like SQUARE D 
COMPANY — depend on UNILECTRIC for re- 
liable product wiring at lower cost. UNILECTRIC 
can help YOU. It costs you nothing to prove it. 
Write or wire. 


ecreve Wire SYSTEMS 


TRAOE - MARK 


Manufactured by 


UNITED MANUFACTURING & SERVICE COMPANY 


403 SOUTH 6th STREET © MILWAUKEE 4, WISCONSIN 
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3 TRUARC RETAINING RINGS LOWER COST... 
IMPROVE PERFORMANCE 
OF REVOLUTIONARY NEW TEXTILE SPINDLE! 





DLD CONSTRUCTION. To position 2 ball bearings, an oversize 
diameter rod had to be turned on a lathe to provide 3 shoulders. 
In addition, blade required 2 threading operations ...2 lock nuts 
. . . separate tapering operation. Proper pressure of nuts against ball 
bearings required skilled labor adjustment. 


The H & B American Machine Company’s new anti- 
friction CENTURY spindle is probably the most me- 
chanically advanced spindle on the market today. 
Waldes Truarc Retaining Rings have eliminated many 
of the material, tooling and assembly costs... have 
kept its price competitive. Truarc Rings not only sim- 
plify spindle assembly, they position ball bearings 
accurately...simplify maintenance...eliminate skilled 
labor...improve performance! And there are Truarc 
Rings to solve any design or re-design problem! 
Redesign with Truarc Rings and you too will cut costs. 


NEW CONSTRUCTION. Standard rod, equal in diameter to finished 
blade is used. Three grooves for Truarc Rings and shoulder are made 
quickly and easily on screw machine. Blade is economically tapered 


by centerless grinding. Truarc Rings maintain correct pressure on ball 
bearings for life of unit! 


Wherever you use machined shoulders, bolts, snap 
rings, cotter pins, there’s a Waldes Truarc Retaining 
Ring designed to do a better job of holding parts 
together. 

Truarc Rings are precision-engineered... quick and 
easy to assemble and disassemble. Always circular 
to give a never-failing grip. They can be used over 
and over again. 

Find out what Truare Rings can do for you. Send 
your blueprints to Waldes Truarc engineers for indi- 
vidual attention, without obligation. 


Waldes Truarc Retaining Rings are available for immediate delivery from stock, from leading ball bearing distributors throughout the country. 





























SEND FOR NEW BULLETINS mp 
f Waldes Kohinoor, Inc., 47-16 Austel Place EMO73 j 
ca {psu Long Island City 1, N. Y. 1 
W A L D E s Please send Bulletins 6, 7 and 8—giving engineering 1 
| specifications for all types of Waldes Truarc Rings. i 
' i 
1 1 Name i 
“Hy\ I l 
ee | } i Title ‘ 
_: oaas i m i 
- REG. U.S. PAT. OFF. i aw i 
RETAINING RINGS tee 
x 

WALDES KOHINOOR, INC., LONG ISLAND CITY 1,NEW YORK J] City Zone State. i 

WALDES TRUARC RETAINING RINGS ARE PROTECTED BY THE FOLLOWING PATENT NUMBERS: 2.362.947; 2.362.948; j 6 78 

2.416.652; 2.420.921; 2.426.341: 2.487.802; 2.487.603: 2.491.306; 2,491,310; 2.509.081; AND OTHER PATS, PEND, A ES RS A A A A NS I NY SN 
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Cross-section of Vapor Heating Corpora- 
tion’s Flexible Metallic Conduit, which 
contains gaskets impregnated with G-E 
silicone fluids for permanent lubrication 


General Electric Company 
Waterford, New York 


Please send more information on the use of G-E 
silicones to prevent sticking. 


Name 
a a cla ca 


RN itercieeienciarnmersnpeesevnennnnssiie tani 


(In Canada, mail to Cavadian General Electric Company, Ltd., Toronto) 


mal 





ate e 
. *. *e 
~ = +, pens a 


a troublesome sticking problem, utilized the remarkable 
release power of silicones to solve it. 

Rubber-asbestos gaskets in flexible steam line couplings 
between railroad passenger cars take a terrific 
beating from high heat and 250-pound steam 
pressure. They flex continually as the train 
moves, and tend to stick to the hot metal hous- 

ing. Vapor Heating Corporation solved this problem by 
impregnating the gaskets with G-E silicone fluids. This 
treatment is proving far superior to the graphite and oil 
formerly used. G-E silicone fluids do not evaporate, oxi- 
dize, or deteriorate in the presence of steam. They 
provide permanent lubrication and quick release for the 
life of the gaskets. 

Other examples of how G-E silicones prevent un- 
wanted sticking appear on the opposite page. Interested 
in release applications? Send the coupon for more de- 
tails. Chemical Division, General Electric Company, 
Pittsfield, Mass. 
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Intricate tire treads need no longer be limited in 
design by mold release considerations—thanks to 
G-E silicone emulsions. The low surface tension 
of these release agents permits them to wet mold 
surfaces readily ...to penetrate the smallest cavi- 
ties. Hundreds of drums of General Electric 
silicone emulsions have been sold to the tire in- 
dustry alone. 


G-E Silicones Offer 


New Design : 
_ J, Dugan, Silt 


General Electric Compony 


by W 


cone Product 


G-E silicone rubber cushions and armors the 
sealer bars of this high-speed bag-making ma- 
chine. G-E silicone rubber neither oxidizes nor 
softens—won’t get brittle or stick to Cellophane, 
metal foil or other bag materials. G-E silicone 
rubber-covered rolls will eliminate sticking prob- 
lems in processing equipment operating at normal 
or at elevated temperatures. 


i, 


~— 


uhh 


™ Engineering, 


_ . a6 n 
s from sticking ys 
5 ir jnertness» 


rface 


revent thin 


f materials 
his nature. 
and rubber —- 
5 hey im- 


mendous de- 
products for 
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Put a 


FIREWALL 


around coil or motor leads 





| | , f / o| 
i / Whenever 


(Uy heat 








is a 
problem 
Here’s the answer whenever heat is a problem 
— on motor leads, on coil leads, on other elec- 
' : ae al : : ROCKBESTOS 

tronic equipment. Built with a “Firewall” of impreg- 

: fs ; PRODUCTS 
nated asbestos this type cable is impervious to 

. ; ; ; CORPORATION 

heat. And it has the high dielectric strength, the 

NEW HAVEN 4 

| lightweight, the protection against abrasives and CONNECTICUT 


resistance that practically guarantees trouble free 


x 
% 


a 
me 
* 
A 
; 


operation. Write today for samples. 
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oul New Folder Aout Better 


Se ae 





America’s 
Ror Crittcat 
V¥ers Spocity 


Smatt Gearing) 





Ge your free copy of this useful new 6-page folder, now! It ~ecererecee swears 4 
brings to you a picture-trip through the modern, daylight ' GEAR SPECIALTIES, INC. 1 
G.S. plant. Fifteen attractive halftone illustrations presenting a ' 2635 W. Medill Ave., Chicago 47, Ill. \ 
few of the many different types of G.S. Fractional Horsepower ee ee ee 
Gearing appear across the 3-page inside spread. Then, on the back t al +i a 
page, you'll discover two useful standard charts. If the economical, i 1 
mass production of better Small Gearing, from 12 to 96 D.P. is an i NAME a i 
important consideration in your business, then by all means send j ADDRESS " a eee 
for this free folder now. Learn all about G.S. facilities, developed to 1 BUYER'S NAME ; \ 
their present high degree of perfection through more than 30 years of a —_ 
specializing in making Fractional Horsepower Gearing exclusively! FRACTIONAL Hog. 








TEAR OUT..PASTE ON LETTERHEAD..AND MAIL TODAY! => _ _ _ _ 


BAIR Se ee Le 


STM CMO eM em mee CMe CULT: 
2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 


Ry 
" co Le eat 
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You may telescope the distance 
from blueprint to sales 


---by calling on your plastics molder’s know-how 


Figure it every way—in time, tooling 
costs, manpower need—there’s a lot 
you may save by talking things over 
with a custom molder of Durez plastics. 

Your molder can often see an op- 
portunity to use plastics that is not 
apparent on the surface. Representing 
a mature industry, he is equipped to 
take hold on jobs involving plastics 
alone or in conjunction with other ma- 
terials, and carry them through to 


f Our siecle “Durex Plate News” 
will keep you informed on industry's 
“ses of Durex. Ash us 10 send a copy 

regularly. Durex Plastics & Chem- 
Jails, Inc., 1307 Walck Road, North 
Tonawanda, N. Y. 
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completion with time-saving dispatch. 

Accustomed to serving leading man- 
ufacturers in many fields, molders 
maintain highly competent design, en- 
gineering and production staffs. They 
hasten to adopt the newest in equip- 
ment and methods in the interest of 
low delivered cost. 

Perhaps most valuable of all is the 
knowledge of plastic materials your 
molder uses in interpreting your needs. 


PHENOLIC 
RESINS 





When resistance to heat, moisture, or 
chemicals is required, plus impact 
strength, unusual electrical properties, 
and high surface lustre, he recognizes 
the advantages of Durez phenolics. 
Because he knows them well, he can 
specify the one that best fits the job. 
All the assistance the Durez staff can 
lend you and your molder in further- 
ing your product plans will be given 
gladly. Offices in leading cities. 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 





PHENOLIC PLASTICS THAT FIT THE JOB 
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ee... 2. on one 38 
Puts new light on “visibility 
—the crystal clear plastic front with clean, rounded edges floods 
the scale with unobstructed natural light. The dial sets well up into the 


translucent cover, permitting full natural lighting from the top, 


sides and bottom. (No bezel or case rim interrupts light from any angle.) 


—Another advantage—the full, open dial on this 
new 3” instrument gives much longer scale length than on conventional 


three-inch meters, yet the mounting and panel space is exactly the same. 
— Your name or trademark can be shown with colorful emphasis. 


Now—with competition getting 
keener—is a good time to improve your panels. 


Take a look at Model 321 PL soon. 


FOR THE MAN WHO TAKES PRIDE IN HIS WORK 


TRIPLETT: ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U.S.A. 


In Canada: Triplett Instruments of Canada, Georgetown, Ontario 
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\ A ‘“~ * 
\ HES JUST LIKE HIS DADDY, EXCEPT 


a 


HES FULL OF NEW LIFE ” 





PHOTACT* makes ’em young again 


A fresh start—that’s what you get with K&E PHOTACT* From your battered original you can have a 
materials. Even if your original tracing is old, soiled, PHOTACT “second original,” more vigorous, keener 
tattered and torn—too far gone to make he! f-way read- than its daddy ever was, even the day he was born. 
able reproductions—you can have a new tracing without You never saw a job of rejuvenation like a 
having to draw it all over again. PHOTACT “second original” on tracing paper or trac- 


ing cloth. Weak, blurred lines are turned into solid, 
opaque ink-like black lines. Fingermarked, smeared, 
messy backgrounds become clean, clear and white. 
Your new tracing is young and peppy, and good for 
all the working prints you want to make from it, by 
whatever process you prefer! 
: PHOTACT “second originals” can 
serve you other ways, too. For instance, 
they save the time and expense of ink 
tracings, when you have to furnish them 
to the government or to contractors. 
PHOTACT “second originals” are ac- 
cepted ... they are every bit as good. 
K&E offers a booklet on PHOTACT 
materials that may give you some use- 
ful ideas. It explains the simple process. 
Ask your nearest K&E Distributor or ry 
Branch, or write to the main office | 
at Hoboken. *trade Mark ® 













eSles smethud of printing 
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It’s hard to get 


a right angle, these days. 





In today’s cockeyed world it takes more than a 
pocket-size gadget to give you the right angle on things. 
Or does it? 

No, by Euclid, that’s exactly what a K&E Right Angle 
Prism or a K&E Right Angle Mirror will do. And it will 
fit in your pocket, besides. 

These versatile little fellers will do plenty for you. 
They’ll measure plusses of things that aren’t on the 
survey line. They'll measure offsets and save you “swing- 
ing” tape. They'll take cross sections, help you stake 
out small structures, lay out squares for contouring 
and do a whole lot of surveying jobs as well. They'll 
even give you a hand in laying out circular curves. 

They are a family of four. You can take your choice 
and you may want to ask your nearest K&E Distributor 
or Branch for the K&E Booklet “Right Angles with 


Pocket Instruments”. Or just write to Keuffel & Esser 
Co., Hoboken, N. J. 





. 
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There’s a laugh 


in many a graph 


Graphs have been kidded, but the fact remains that 
graphs know their business, and that business knows 
its graphs. 

Keuffel & Esser make over 300 kinds of graph sheets 
and co-ordinate papers and cloths. They are for three 
main purposes: 

1. for plotting engineering or scientific “dissa and 
data”—square or rectangular section, logarith- 
mic, reciprocal, electrical and so forth. 

2. as guides for sketching or drawing—mechani- 
cal, architectural, surveying or mapping. 

3. for plotting business or statistical data—time 
series, percentages, etc. 


They come in continuous rolls, in sheets and in pads, 
in various grades of paper 
(including famous ALBA- 
NENE*),andcloth.Some- | [[|_J 


body could write a book I 3% — 
on K&E Graph Sheets, ‘Z 


a copy! It describes i Crean. 
K&E’s 300 types. on 3 Years kag ing 
*Trade Mark Partners of TIE have "rent 
t scj $man, 

°n World 
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..-With the help of LOW CARBON NICKEL 


Specifications for the Armed Ser- 
vices’ VC-1257, a large hydrogen 
thyratron tube, call for an output 
of 40 megawatts. This requires 
tube operation at 40,000 volts, at 
a peak current of 2000 amperes. 


When approached with the 
problem, engineers at Chatham 
Electronics Corp., Newark 2,N. J., 
knew that the metal parts of the 
tube should have the following 
qualities: 

1. A low carbon content to pre- 
vent the hydrogen in the tube 
from forming hydro-carbons. 


2. Good de-gassing properties. 

3. High resistance to corrosion. 

4.Good workability and welda- 
bility. 

At the suggestion of INCO’s sales 

and engineering men, Chatham 





Yield Strength 
(0.2% offset) 
1000 psi 15 


Tensile Strength 
1000 psi 60 


Elongation in 2 in., 
per cent 


50 


Hardness Brinell 90 


Density 
Ib./cu. in. 


0.321 








Melting Point (°F) | 2615-2635 | 


40,000,000 war: 


in a single envelope 


LOW CARBON NICKEL (ANNEALED) 
AVERAGE PROPERTIES 


Btu./Ib./°F. 0.11 
10° in./in./°F. pe 


Btu./ sq. ft./hr./°F./in. 420 


10—* psi 30 





tried Low Carbon Nickel (car- 
bon content 0.01 to 0.02 per cent), 
for the tube parts where good 
workability was one of the impor- 
tant features. The metal proved 
more than satisfactory, and full 
advantage of its favorable char- 
acteristics was taken in designing 
certain critical tube parts. Today 
the Armed Services’ VC-1257 tube 
has one of the largest peak power 
outputs on record. 


Supplying information on suit- 
able alloys that solve problems 
such as corrosion resistance, heat 
resistance and high purity is the 
function of INCO’s Engineering 
Service. Although metals are hard 
to get at the present time, our en- 
gineers will be happy to consult 
with you on your particular de- 
sign problems, if you will write, 
stating your requirements. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Specific Heat 
(32°-212°F.) 


Thermal Expansion Coefficient 


(32°-212°F.) 


Thermal Conductivity 
(32°-212°F.) 


Electrical Resistivity 
(32°F.) 
ohms/cir. mil. ft. 











Tensile Modulus of Elasticity 


Torsional Modulus of Elasticity 
10—* psi 1 








Low Carbon Nickel 
spun anode sleeve 11/4” 
diam. x 4” deep. Fabri- 
cated by E. L. Ewertsen, 
of Hillside, N. J 
of the country’s leading 
spinners. Mr. Ewertsen 
had believed a nickel 
spinning of this depth 
and thin wall was im- 
possible until he tried 
Low Carbon Nickel. 


+ one 





Low Carbon Nickel is produced under controls 
assuring no more than a 0.02% carbon con- 
tent. It is resistant to corrosion and can be used 
in oxidizing temperatures up to 2000°F. Softer 
than pure nickel, it is slow to work harden. It 
is chiefly used for difficult deep-drawing and 
spinning operations. 


LOW CARBON NICKEL 


Limiting Composition % 


WER SEND on arncc cure ameasoone 99.00 min 

Dae, Ghar wtatwalabkowe mow ans wee .25 max. 
BOR Va a se tats a Se eb tp ca sal ras tm Sere ote lke, Slee .40 max 
DN as eine he ae oa edu eos cake .35 max 
Ra! eam ecetchaivie bie @ ote apiea sia steers ate .02 max 
Teh east th a cst ois Ribtats a aus iaratu ate ale .35 max 
D> SE Ree RENAN howe e eas .01 max 


Monel® + “R’® Monel 
“K"® Monel + “KR”® Monel + “S’® Monel 
Nickel * Low Carbon Nickel * Duranickel® 
Inconel® + Inconel “X”® 
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FOR YOUR SMALL £7¢¢¢0(ou STAMPINGS 


HOLD EVERYTHING 
with “DE-STA-CO” 
TOGGLE CLAMPS 


There are more than 40 models in 
a wide variety of types and sizes 
for every production work-holding 
problem. Powerful, speedy, posi- 
tive clamping action and instanta- 
neous release are features of all of 
these carefully engineered Toggle 
Clamps. Ask for Catalog No. 51 
- andname of the “De-Sta-Co"’ clamp 
distributor nearest you. 


Would you like to save the cost of second operations on small, 
precision stampings? Performing what were previously individually 
handled secondary operations with just one stroke for the complete 
part, intricate stampings up to 2%-inches in width are now 
available to you in production quantities from Detroit Stamping 
Company’s battery of Multi-Slide presses. As you may know, 
these high speed machines pierce, blank, form, swage, emboss, 
twist, curl and reform parts from coiled stock. @ Typical of such 
parts now regularly produced on our battery of Multi-Slides are 
clips, contacts, bearings, connectors, rotors and other parts such as 
this shown. @ Produced by this method you enjoy all the advan- 
tages of swift volume production with but one inspection necessary— 
that of the completely finished part. @ Rush specifications 

or blueprints of any part you would like to have made by this 
method and we will give you a prompt quotation. Our 

plant services include drawing and stamping up to 250 tons 
Capacity; coining up to 400 tons; plus engineering assistance, tool 
and die facilities, precision special-finish stamping, slitting 

and shearing. @ A ‘‘De-Sta-Co” Sales Representative near 

you insures prompt attention and dependable follow-up service. 


DETROIT STAMPING COMPANY 


298 Midland Avenue ° Detroit 3, Michigan 
C] Please quote on Multi-Slide pro- Send name of nearest representative for 
duction of enclosed print part my source file for small to medium-heavy 


or to specifications attached. stampings in production quantities. 


Name 
Company 
Address 


City Zone State 
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oS Yes, 55 of the 72 largest* 


Electric Motor Manufacturers 
use SKF BEARINGS. 


Experience over the years has proved to these 
manufacturers that they can rely on SKF to help 
them put the right bearing in the right place— 
reliance typical of &KF'’s acceptance by all industry. 





7168 





*Listed with AAAA rating in the 1951 
Edition of **Thomas’ Register’’. 


BALL AND ROLLER BEARINGS 





integrity * craftsmanship + metallurgy 
WHY SKF IS PREFERRED BY ALL INDUSTRY ‘2lerance control + surface finish 
product uniformity * engineering service "% 
field service i 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. — manufacturers of sx and HESS-BRIGHT bearings. 
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This combination gives you 
3 PLUS-performance features 


IN ONE ASSEMBLY OPERATION... 


the famous SHURE STAKE Tool” has now been 
adapted to install also the new 
T & B Self-Insulated Sta-Kon Terminalst 






































PUT BARREL 
INTO PROPER NEST 


a 





A 
° 
CLOSE HANDLES 

COMPLETELY. d a 

ARs 
For terminal-to-wire assemblies that are quickly 
and easily made . . . and stand up under the 
toughest service conditions . . . just close the jaws 


of these new SHURE STAKE Tools on T & B 
Self-Insulated Sta-Kon Terminals. You build these 
three service advantages into your products, in a 
single low-cost operation: 


l. Electrically sound, mechanically strong joint. 
(Unique, time-tested SHURE STAKE toggle 
principle builds pressure of one hand up to 2000- 
pound staking force. Ordinary tools exert only 
800-pound pressure.) 


. 


2. Firm gripping of wire insulation within insu- 
lated terminal body. (SHURE STAKE Tool 
closes both wire-gripping and insulation- 
gripping ends of terminal simultaneously.) 


3. Terminal insulation that prevents shorts 
in close quarters—without an extra insu- 
lating operation. (Insulation is positively 
anchored in place when terminal is 
shipped—remains positively anchored 
during assembly and in service.) 


RESULTS ARE SURE 

With SHURE STAKE Tools, you get a 
top-quality assembly job every time. Once 
the jaws have started to close, they can’t 
be reopened till full staking pressure has been 


THERE'S A 


applied. 
_ And... it’s a cinch to be sure you’re using the 
right, size tool. SHURE STAKE Tools, like Self- ccna 


Insulated Sta-Kons, are color-coded for size. Just look 


PRODUCT 
for the terminal color on the tool handle! 






Three tool designs meet all assembly requirements. for every 
WT-143 handles RA and RB terminals; WT-144 installs wiring job 
RC size; WT-141 is adjustable for all three sizes. in th 
*Patents Pending Patented a 
complete T & B 
ENGINEERED RIGHT... DISTRIBUTED RIGHT... These new SHURE STAKE Tools for Self-Insulated Sta- line of fittings 
Kon Terminals are typical of the many T & B quality products recently re-designed to give you outstanding for all 
performance at lowest cost. Like all T & B products, they’re furnished exclusively through local T & B conductors and 
distributors under the T & B plan. raceways 
THE THOMAS & BETTS CO a ing ae 
o Electrical Fittings since 1899 
meensenates Originators of self-insulated 


solderless terminals in 1935 
28 Butler Street, Elizabeth 1, New Jersey 


Our Field Design Engineers are ready to help you on special fittings problems. Ask your nearest T & B distributor to arrange to have one get in touch with you. 
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Murderous shock duty is imposed on the 
motor on this log barker. Conventional cast 
motors broke shafts, feet, brackets. The steel 
frame Life-Line stands up . . . has reduced 
outages to zero... saved costly replacement. 


——— 





FOR THE BEST DESIGN 

















GSE 


Other makes of starters, pre- 
viously tried, couldn’t “stand 
the gaff” on this cinder block- 
making machine. Here, where 
vibration is severe, standard 
Life-Linestarters performed 
without fail. Operation requires 
opening and closing of starter 
over 240 times every hour. 


Wie shs”s 
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These two 
can take slam-bang abuse 


How many times does your design call 
for something extra in a control...ora 
motor? Extra ability to withstand vibration, 
shock, physical impact, for example. Here’s 
a pair—matched in ability to meet these 
conditions. 

Take the Life-Linestarter.® Vibration or 
accidental impact does not cause false opera- 
tion with resultant contact pitting. That’s be- 
cause it employs an inverted, clapper-type de- 
sign in which a movable element is pulled 
against a stationary magnet. Contact opening 
does not depend on gravity. Positive kickout 
spring speeds operation. 


Now, the Life-Line motor. The severe stresses 


of heavy loads which must be transmitted 
through the motor frame and feet are easily 
withstood by the Life-Line steel frame. There’s 
no distortion of laminations. What’s more, 
steel adds strength without adding bulkiness. 
In fact, Life-Lines are as much as 4 smaller 
for the same frame size. You save space, 
weight; you gain strength. 

Remember it costs no more to get Life-Line 
performance. Specify this pair on your future 
designs. More information? Simply call your 
Westinghouse representative. He'll give you 
complete facts... help you with any problems. 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. _J-21626 


MOTORS and CONTROLS 
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What you can do to make the supply of Stainless Steel 





Make full use of the steel 
you get by Keeping down 
scrap losses in your shop 


Holding your own scrap losses to a minimum to make the fullest use of the steel you 
receive is good shop practice anytime. It’s especially important today. 


. Here are a few suggestions that may help you stretch your supplies. See that they are 
Keep these points followed. Add other rules that your operations may dictate. 


i 
# 





in mind, too, when 


you order Stainless 1 Lay out your jobs to use steel as economically as possible. Then order to 
¢ the closest possible size. 


Tell your supplier exactly 


where you'll use Stainless and 2 , Keep your stock of Stainless Steel carefully separated by grades. 

how you'll fabricate it. o 
Minimize scrap losses at the 3 In your storage areas, make sure that surface finishes are protected ee 

mill by ordering the exact e 


sizes that you will use. property. 
Indicate, if possible, accep- 4 Lay down strict rules for careful fabrication and handling. It will help 

table alternates in compo- * you reduce rejections. 

sition, gage and finish. 


BM Pat 


No matter how carefully these rules are followed, there’ll always be a certain amount 
of scrap. To keep new steel flowing to you, get your scrap back into circulation as 
quickly as possible by promptly turning in every pound to the mills. 





AMERICAN STEEL & WIRE COMPANY, CLEVELAND - COLUMBIA STEEL COMPANY, SAN FRANCISCO 
NATIONAL TUBE COMPANY, PITTSBURGH ~ TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM + UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST ~- UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL 


SHEETS - 





STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE 








+ SPECIAL SECTIONS 
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YOU NEED THE PROTECTION OF 


~WIREBOUND BOXES and GRATES 


‘ 
{ 
' 
\ 
4 


i Losses due to container failure have no bound Institute have been technically 
: place in an industrial economy facing trained to design tailor-made Wirebounds 
1 material allocations and shortages. That’s 


which assure damage-free product de- 
livery. The value of this container engi- 
neering is clearly demonstrated in the 


why you should investigate Wirebounds 
—which combine the strength of steel 


with thinner wood to bring you better following case histories. We will be glad 
product protection at lower cost. Three 


to show you how these benefits apply 
hundred graduate engineers of the Wire- to your product. Use the coupon below. 
% 


YOU CAN CUT DAMAGE CLAIMS LIKE THIS: 


































2 
rae 
ve 
¢ 
° . 
¢ 
) 
& 
‘ Upside-down loading of circuit re- 
~ codes weanoraee, _. co Using Wirebounds designed float 
e s e 9 Jes to “float” 
é dling and transit. Since switching to Wire- 400 tb. precision engines, this many- 
e bounds, company reports damage claims .  facturer chatked up o record of 3000 
, - have become negligible. . shipments in fifteen months without o 
: single eee of damage in tronsit due } 
t tainer,failure. d Dee 
\ iin » damage due to container failure he 
} been completely. eliminated. 
e 
choose your course of action... 
y ea cee dae 
. y 
% Y ‘im Send me general informa- Oo Send me specific informa- Cl Give me direct action 
: 4 tion . . . complete descrip- tion... tear sheets of case send an Institute trained 
% tive book titled “What to histories of packing prod- sales engineer to show the 
me Expect from Wirebounds.” ucts similar to mine. advantages of Wirebound 
a BOX ES & ra Gat packing for my own product. 


POSITION 


FIRM 








STREET AND NUMBER 


CITY a ZONE STATE 


IT WEIGHS 


mail now fo WIREBOUND BOX MANUFACTURERS ASSOC. 
Room 1150—327 South LaSalle Street, Chicago 4, Illinois 


| OUR PRODUCT IS 
' 
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Gee 
__ SELF-LOCKING NUTS 


“They won’t work loose!’’ 





GROWING 
in importance... 


You'd be surprised at the number of new 
accounts we add each week for FLEXLOC— 
our one-piece, all-metal, stop- and lock-nut that 
“won't work loose!”’ 


Nearly every branch of industry is repre- 
sented, and there is unquestionably a rapidly 
growing preference for self-locking nuts that 
won't unwind, once they have been tightened. 


This is because nuts that stay tight promote 
uninterrupted production and cut maintenance 
costs—two important economy factors. 


FLEXLOC features include: one-piece, all-metal 
construction—nothing to shift, work loose, or 
forget; resilient, automatic-acting locking sec- 
tions that are responsible for FLEXLOC’s 
closely controlled torques; positive, ample 
resistance to the most chattering vibration; and 
last but not least, the fact that the FLEXLOC 
Lock-Nut can be reused a great many times. 


Our FLEXLOC Catalog No. 619-A tells the 
whole story. It’s yours for the asking. And if 
you'd like some sample FLEXLOC Nuts, we'll 
be glad to send them. 


STANDARD PRESSED STEEL CO. 





62 ELECTRICAL MANUFACTURING 





JENKINTOWN 9, PENNSYLVANIA 





















JULY 1951 


“How Long Will It Last?’’ This 
question can be one of the most 
important points by which your 
product is judged. Further, the 
motor which you choose may be 
the determining factor. 


Emerson-Electric Motors are built 
to last. Sound engineering and de- 
sign principles, plus rugged con- 
struction have helped to build a 
reputation for long life into numer- 
ous nationally known products. 
These characteristics have also 
made them the standard for quiet, 
efficient, uniform power. 


The wide acceptance of Emerson- 
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Balt to Last 


Electric Motors by domestic, insti- 
tutional and industrial consumers 
is based on a background of 60 
years’ experience. It’s sales assur- 
ance to select motors with J/asting 
power. Your inquiry is invited on 
this complete line of motors in the 
1/20 to 5 h.p. range. 
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SPECIFY * 

EMERSON-ELECTRIC 
MOTORS FOR 

LASTING POWER 













Write for these 
Emerson-Electric 


Appliance and equipment manufac- 
turers, with applications for motors of 
1/20 to 5 h.p., can profitably use these 
reference guides. Specifications, con- 
struction and performance data are 
included for these motors: 


DC 141-A Capacitor-Start 
DC 141-B Split-Phase 
DC 141-C Integral 

DC 141-D Fan-Duty 


C2 141-E Oil-Burner 
C2 141-F Jet Pump 
C- 141-G Blower 














The Emerson Electric Mfg. Co. 
St. Louis 21, Mo. 


EMERSON <> ELECTRIC 


MOTORS « FANS 


i 
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1 Installation of the Calrod heater in a “Supermatic” coffee 
urn is a matter of minutes. The operator merely inserts 
the proper heater... 





2 . . . Which he has selected from the four standard types 
of Calrod immersion heaters which Superior stocks and 
uses exclusively ... 





3 . - - locks it into place, connects it up, and it’s ready to 

provide the accurate, reliable heat so necessary for 
brewing coffee with that “Extra Goodness that brings 
customers back.” 


Calrod’ Heaters 
Are Easy to Install 


require little maintenance and no post- 


installation servicing, reports Superior 
Tea & Coffee Co. 


MANY MACHINERY MANUFACTURERS, like Supe- 


rior, are improving their process equipment with “‘built-in”’ 


electric heat. Fast, accurate, dependable heat . . . where 
they want it, when they want it, and in the amount they 
want... with G-E Calrod heaters. 


Whether your application is heating liquids, surfaces, 
air, pipelines, or melting soft metals, there is a G-E Calrod 
heater to do the job. And the recommendations of a G-E 
Heating Specialist will save you money the way they 
saved for Superior. 

When you design for mass production, remember, Calrod 
heaters are easy to install and require little maintenance. 
Stock them and save on quantity purchases. 


*Registered Trademark 


Y oe 
Gou CUR pel pe confidence Ut = 
GENERAL ELECTRIC 
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More? 


CLEVELITE* and COSMALITE* 
LAMINATED PHENOLIC TUBING 


meets the most exacting specifications. 


Ideal for precision requirements of the 
finest manufacture, at low cost, quan- 


tity prices. 





VU 


om 






| ....COSMALITE.. | 
There is A GRADE FOR EVERY NEED 


CLEVELITE COSMALITE 


E Grade E Improved post cure fabrication and stapling. Grade SP Post cure fabrication and stapling. 
Grade EX Special grade for TV deflection yoke sleeve. Grade SS General purpose. 
Grade EE Improved general purpose. Grade SSP General purpose—punching grade. 
Grade EEX Superior electrical and moisture absorption prop- Grade SLF Thin wall tubing—high dielectric and compression 
erties. strength. 
Grade EEE Critical electrical and high voltage applications. 


; ; BE Your inquiry will receive immediate attention. 
Grade XAX Special grade for government phenolic specifications. © Toate Metis 


UeCLEVELAND CONTAINERGI 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Ptymouth, Wisc, Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N.J. fF 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd. Prescott, Ontario 














REPRESENTATIVES 
- NEW YORK AREA RT. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. J. 

Meh NEW ENGLAND. S. PETTIGREW & CO. 10 N. MAIN ST., WEST HARTFORD, CONN.| 

GA P CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO [:. 
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This new service offers the same “Precision Production” 
that made Federal the outstanding name in H-F cables 


More than good cable and good connectors are needed 
to make good assemblies. The secret of their efficiency 
and dependability is the skill with which the two are 
joined! 

And that’s where Federal’s new coaxial cable assem- 
bly service is tops. Federal has the experience to meet 
the highest requirements of connector installation ...a 
know-how based on years of pioneering, developing and 
manufacturing cables of superior quality ...a know-how 
that achieved the production of tremendous quantities 


FEDERAL TELECOMMUNICATION LABORA- 






Complete 


COAXIAL CABLE 
ASSEMBLIES 


Now available from 


Federal 


Manufacturer of America’s most complete line of solid dielectric cables 


Federal Telephone and Radio Corporation 


TORIES, Nutley, N.J..... aunitof SELENIUM-INTELIN DIVISION—100 KINGSLAND ROAD, CLIFTON, NEW JERSEY _) 
IT&T's world-wide research and In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. @D: 
engineering organization. ae A " ee 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. Sus SY SRF 
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of complete assemblies for the armed services during 
World War II. 

An important feature of Federal’s new service for 
users of coaxial cables is the fact that Federal holds ap- 
proval of the U. S. Signal Corps and the U. S. Air Force 
for the new low-temperature, non-contaminating ther- 
moplastic jacketed cables—an original development by 
Federal. For quick action on quotations, send us your 
detailed drawings now—with full information on require- 
ments. Address your inquiry to Dept. F-516. 
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DYNAMOTORS [7 


WINDSHIELD WIPERS 
AND OTHER SPECIAL 
EQUIPMENT 


* 


You can look to the efficient Redmond 

organization for the kind of cooperation 

you need in the development and manufac- : ail 

turing of military equipment. Here you oo am ~ 
also get capable engineering service keyed 

to high volume production techniques. At 

the Redmond Company you are served by 

an active team of 3000 thoroughly trained 

personnel. 


More than 35,000,000 Redmond Micro- 
motors, dynamotors and other products 
have been built for civilian and military 
use. Phone, or drop us a line today. 


Kedmond COMPANY, Inc. 


_ 


REDMOND COMPANY, INC., Owosso, Mich., U.S.A. INDUC- 
TION MOTOR SALES OFFICES: Eastern Area: 420 Lexing- 
ton Ave., New York 17, N. Y.; Central Area: Owosso, 
Michigan; Midwest Area: 332 §. Michigan, Chicago 4, 
Ill.; Southwest Area: 1330 N. Industrial Blvd., Dallas, 
Texas; Western Area: (Redmond Company of Calif., Inc.) 


1260 S. Boyle Ave., Los Angeles 23, Calif. SERIES MOTOR 
SALES OFFICES: Owosso, Mich. OVERSEAS SALES OFFICES: 
420 Lexington Ave., New York 17, N.Y., cable address, 
REDISINC - NEW YORK. 
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.guarter operation 
Close “ ae 34 fon loads J 


STRONG, 
DEPENDABLE 


TDA BRAKES 


PROVIDE EFFECTIVE CONTROL! 


Handling bulky loads in close quarters calls for powerful, positive 
braking! That’s why Towmotor Corporation equips its lift trucks 
with safe, dependable TDA Brakes. The Towmotor industrial 
lift truck for materials handling has a variety of applications. 
It loads, transports and stores single pieces of bulky, heavy mate- 
rial or unit loads of small individual pieces. An extra-large TDA 
Brake is used for stopping, for holding the load on steep grades 
and for holding the truck stationary during loading and unload- 
ing operations. The TDA Brake has proved itself safe and effective 
under all conditions. 


WHATEVER YOUR BRAKING 
PROBLEM-TAKE IT TO TDA 
BRAKE DIVISION! 


In almost every industrial machine operation, control of 
rotation is an important consideration. And, for the most part, 
this rotation must be controlled and stopped by brakes. That’s 
why more and more manufacturers are turning to TDA Brake 
Division for a solution to the important—and sometimes diffi- 
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cult—problem of finding the properly designed brake to do an Here Are A Few Of The Many Products 
effective, dependable job. They know the vast experience of Which Can Be Equipped With TDA Brakes 
TDA’s brake engineers means careful analysis of the job to be Centrifuges ¢ Compressors © Conveyors ¢ Cranes 
done. They know, too, that the ultimate result of this analysis Cream separators @ Diesel hook-ups ¢ Dry cleaning 
will be a brake that has been specifically designed and built NEY © SaaS o Tate © Sauabtet seen 
h : : ; . trucks e Lathes (automatic) e Looms (textile) ¢ Lumber 
to meet the most CXACTING operating requirements. Mail the mill machinery ¢ Machine tools ¢ Materials handling 
coupon below for information on how TDA Brake Division equipment ¢ Motors @ Packaging machinery @ Paint 
can improve your product’s performance—reduce your cus- miners © Proce brakes © Printing presees © Rolling 
tomer’s maintenance expense. mills @¢ Shears @ Warpers (textile) ¢ Welding posi- 


tioners © Winches @ Automotive @ Farm equipment 
Earth moving equipment e Construction equipment 


ol ROTA. Public transportation 





be & TDA BRAKE DIVISION—DEPT. E-4 
ASHTABULA, OH 
Can pan ' nse 


Please mail brake information on these applications: 











ane ects Sal ales encima iaececinceah anaes : 
TDA BRAKE DIVISION 
COMPANY — a —————_—__—____ THE TIMKEN-DETROIT AXLE COMPANY 
ASHTABULA, OHIO. 
ADDRESS__ 
| any. STATE 
i. | a 
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a new, revised edition 





of this popular P-K 


ASSEMBLY 
HANDBOOK 


Here are the essentials of P-K  Self-tapping current task of training a large number of new 










Screw selection and use, condensed into a assembly workers. And for veterans, too, it 
24-page, pocket-size reference booklet. This will help avoid mistakes that cause spoilage 
new edition is redesigned and improved to give and slow up production. 

you all the information you need, and help Get the copies you need from your P-K Distrib- 
you find it faster. utor—ask for Form No. 480. Or write Parker- 


It’s ready just in time to help you with your Kalon Corp., 200 Varick St., New York 14. 


ani 





Tells WHERE to use WHAT P-K Gives Hole Sizes and _ Application /\ 
Self-tapping Screw in Metals or Plastic Data for all types of P-K Screws iF IT’S a. It’s O.K. 


The Quiginel) an 
PARKER-KALON; SELF-TAPPING SCREWS 


A TYPE AND SIZE FOR EVERY METAL AND PLASTIC ASSEMBLY 
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‘Temperature. 4 


Controls 


Klixon Thermo-Snap Controls... hermetically sealed and open 
types ... give accurate temperature control. Actuated by the simple, 
snap-acting “Spencer Disc,” their snap-action opens the circuit with a 
quick, clean break ... closes the circuit to a solid make. Their accurate 
operation is best able to withstand shock, vibration, altitude or motion. 


Klixon Thermo-Snap Controls are used in many military and 
commercial applications including use as — low limit and high limit 
controls, fuel delay switches, purge switches, temperature controls, 
fan switches, tube and rectifier cooling control, etc....in products 
ranging from tanks and airplanes, sterilizers, radio and electronic 
equipment to household electric appliances, dairy heaters, etc. 


They are available in many types and ratings including completely 
hermetically sealed units. Our engineers will gladly help you with your 
problems. Write for information today. 


LI = 


SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
107 FOREST ST., ATTLEBORO, MASS. 
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KLIXON 
MOTOR PROTECTORS 
PREVENT MOTOR BURNOUTS 














To keep motors operating longer 
specify and use motors with built-in 
Klixon Protectors. Should a motor 
become overheated, the Klixon Pro- 
tector snaps the power ‘‘off,’’ pre- 
venting a motor burnout. When it 
cools to safety, the protector snaps 
the power ‘'on'’ automatically if the 
automatic reset is specified ... or by 
pushing the red button when the 
manvol reset type is used. 
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EDITORIAL 


INCE the end of the war, the quan- 
S tity of electronic gear carried in an 
airplane has been increasing on the 
square-law basis—civilian as well as mili- 
tary. A patrol bomber, for instance, is 
said to have as many as forty-five com- 
plex electronic devices composed of over 
25,000 components. In some fast-flying 
jets, the radar and electronic equipment 
accounts for half the cost of the plane. 
At speeds approaching supersonic, things 
happen so fast that automatic devices 
must take over much of the control of 
fighting and flight. 

Actually, target sighting, bomb sight 
computers, search radar and gun firing 
are only part of the job. Identification, 
communication or command, and navi- 
gation are all performed with radio or 
radar devices and are common to civilian 
flight. Through the Air Navigation De- 
velopment Board, military requirements 
are being coordinated with those of com- 
mercial air lines. The projected “Com- 
mon System of Air Navigation” whose 
development is being guided by this 
board is expected to require 360 r-f 
channels to handle all the intelligence 
necessary to fly safely in any weather. 

In the transitional stage to be attained 
in the next two or three years, eight air- 
craft radio systems will be used for navi- 
gation and ground communication alone 
as contrasted with three or four now. 
These will include transmitter-receivers, 
omnidirection radio range receivers, 
marker beacons, direction finders, distance- 
to-station measuring equipment and 





Electronics in Aviation 


shortest-course computers. 

These systems are so complex and so 
integrated that it is no longer a case of 
finding some place in the fuselage to 
mount the equipment. Electronic sys- 
tems are now definitely part of the plane. 
Locating antennae of all sizes and shapes, 
with their plastics domes, so as to not 
interfere unduly with the aerodynamic 
characteristics of the outer shell or 
strength of the inner structure is causing 
the airframe manufacturer more prob- 
lems. 

In fact, the systems concept has forced 
airplane builders to go into the elec- 
tronics business and establish their own 
research and development departments in 
addition to what they had on electrical 
power systems. The accelerated pace has 
caught them off guard and has forced 
personnel raids on radio, TV and tele- 
phone manufacturers. 

A whole new branch of electronics 
manufacturing is being created. It will 
have lasting qualities. The Common Sys- 
tem of Air Navigation is not expected 
to be “common” until mid 1960. It will 
be forced to go upstairs in the radio fre- 
quency spectrum in the ultra high and 
extremely high frequencies, creating new 
techniques and new components. It will 
bring subminiaturization techniques— 
with their comcommitant problems of 
heat dissipation and high temperature 
materials—out of the laboratory into ac- 
tual production. Electronics requirements 
in aviation promise to create a new branch 
of electronics second to none. 
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Vacuum tube sockets 
OF Industrial equipment 


Volume requirements for radio and television receivers tend to overshadow 


commercial and industrial needs for reliable, stable sockets; but types are avail- 


able for heavy-duty industrial service as well as applications requiring low loss, 


reduced leakage, and resistance to vibration, humidity and repeated replacement. 


WILLIAM CLARKIN and LOUIS F. BIOSCA 


Receiver Quality Control Department 


Allen B. Du Mont Laboratories, Inc. 


ARLY sockets primarily used molded phenolics 

as the insulating frame to hold the spring con- 

tacts and a metal shell circling the tube base. 
The metal shell contained a bayonet slot to catch a pin 
in the tube base to hold the tube in place against up- 
ward pressure of the spring contacts bearing on the ends 
of the tube pins. Variations of this early design con- 
sisted of the use of ceramic material for r-f circuits 
requiring low-loss insulation. Some manufacturers made 
the sockets an integral part of the complete chassis in 
one molding operation such as an old receiver manu- 
factured by Atwater Kent during 1926 to 1929, which 
also was an example of excellent molding technique. 





These early tube sockets, Fig. 1, were relatively 
heavy, bulky and expensive. They were made primarily 
to mount on top of or in front of a chassis by means 
of screws, the contact springs being spaced from the 
bottom sufficiently to permit wiring without danger of 
a short circuit to the chassis. Due to their reliability 
and sturdiness these sockets outlived the equipment 
where they were used; modifications of this design are 
still in use in telephone repeaters, and in other com- 
munication and commercial testing equipment. 

All of the early tubes used four contact pins. As elec- 
tron tube design progressed, more elements were added 
requiring more socket contacts. To accommodate more 


Fig. 1.—This early tube socket design was large and bulky but it could take a beating and the springs held their contact 
pressure. Bayonet lock was required to hold tube base against contact spring pressure. Fig. 2.—Typical modern wafer 
socket in a 10-kv power supply. Contacts are retained between two plates separated by a spacer and assembled by a center 
post—a low-cost construction easily installed; for applications not requiring frequent tube replacements or low leakage. 
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Some Tube Socket 
Developments 


ONTINOUS shielding right to the 
+ base of the tube socket is pro- 
vided in the 33-pin Alden socket A for 
the RCA SB256 Memory tube. The 
shield around the heavy phenolic body 
is molded as an insert, and the under 
side has connections for coaxial outlets. 

Wafer sockets are integrated into the 
design of this Franklin stamped chassis 
B for an eight-channel amplifier. Elec- 
trical circuits are formed from an ad- 
hesive-coated sheet of conducting mate- 
rial staked and bonded to a sheet of 
insulating material which also forms 
the upper plate of the wafer socket. 

Tube leads are soldered directly into 
the circuit for many applications of the 
subminiature T24%x3 tube, but where 
ready replacement is necessary this 
Cinch socket C is available. Components 
required with a tube subassembly may 
be mounted between the socket and the 
terminal plate in socket shown at D, 


contacts, socket designs changed from the flat spring 
pressing on the ends of tube prongs to spring inserts 
pressing on the sides of the prongs. The bayonet lock 
has disappeared except in a few medium-size power 
tubes. 

Present designs are of two distinct types, the wafer 
socket and the molded socket, both developed to meet 
needs arising from cost and assembly considerations. 
Wafer sockets are almost exclusively used in radio and 
television receivers, audio amplifiers of public address 
systems, recording equipment and in some transmitting 
auxiliary equipment, and are of the simplest and cheap- 
est construction consistent with a fair degree of sturdi- 





Fig. 3.—For better resistance to humidity, lower losses 
and less leakage, these sockets made by Millen have a 
glazed steatite body with long leakage paths and a high- 
dielectric barrier between each of the socket contacts. 
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also a Cinch product. 
use develop, freedom 
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As new fields of 


to design for new 


requirements will undoubtedly lead to 
more complex socket forms. 


ness. Various grades of phenolic sheet are stamped to 
shape and with all the holes necessary for the contact 
springs and for mounting. Two of these stamped forms 
or wafers, separated by a phenolic spacer of the re- 
quired thickness to clear the spring contacts, are held 
together by an evelet or rivet through the center or by 
two or more eyelets or rivets near the edge. 

Selection of this type for the small high-voltage rec- 
tifier subassembly in a television receiver, shown in 
Fig. 2, was dictated primarily by economic considera- 
tions which included not only the cost of the sockets 
but also the cost of handling, assembly to chassis, and 
wiring. In highly competitive products such as radio 
and television receivers, the use of this type socket is 
a necessity unless performance considerations require 
special characteristics such as low loss, low leakage, low 
capacity, or high breakdown voltage. 

Wafer sockets, unless treated with wax, varnish, sili- 
cone or other insulating coatings are subject to high 
leakage between terminals, intermittent shorts and 
breakdown if exposed to high humidity. If the treat- 
ment is applied to the phenolic sheets before stamping 
or punching, the protective coating may crack during 
the stamping operation. When properly treated, how- 
ever, such sockets provide an economical and relatively 
trouble-free design suitable for most uses not requiring 
frequent tube replacements. 

‘or applications requiring greater stability and fre- 
quent tube replacements molded sockets are preferred. 
Such applications include most testing equipment such 
as oscilloscopes, signal generators and amplifiers, and 
commercial equipment such as computers, industrial 
controls, high-voltage rectifiers, regulated power sup- 
plies, Q meters and comparators. Molded sockets are 
made from a wide variety of materials and in various 
ways. They are made with or without a metal saddle, 
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Fig. 4.—High voltage supply unit for a TV receiver uses wafer sockets, one at front with a tube retainer clip. Fig. 5.— | 
Molded sockets in a TV receiver chassis; note the socket at front which has a shock mounting to reduce microphonics. 
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which may be molded in place, crimped on, pressed on 
friction-tight or held in place by spring retainers. 

Phenolic materials are most frequently used for 
molded sockets, usually in black or brown, and with 
fillers such as mica. For applications where a high Q is 
required, bodies molded from polystyrene and also 
from ceramic are available. A recent development is a 
socket molded from polyethylene which is mounted by 
being snapped into place in a specially punched hole 
in the chassis. Pliable material of the socket body dis- 
torts to permit rim of the hole to fit into a molded 
groove. 

Saddle, where used, is generally made of steel, cad- 
mium plated. Contacts are either phosphor bronze or 
spring brass which are usually cadmium plated or hot- 
tin dipped. For special applications, silver-plated con- 
tacts are available. During times of material shortages, 
contacts plated with electro-deposited tin or bright zinc 
are often offered as substitutes but may 
soldering properties. 

In a typical molded ceramic socket, Fig. 3, the saddle 
is held in place by a retaining spring. Mounting can be 
made directly to a metal panel without a saddle by using 
the retaining spring and a specially punched hole hav- 
ing a key that orients the socket. These sockets are 
sturdy, stable and have usually good low-loss charac- 
teristics. 

For industrial applications where large quantities are 
not involved and where cost is secondary to reliability 
and life, molded sockets are by far the best choice. The 
ceramic-molded socket for all applications requiring 
low dielectric losses, relatively high voltages between 
terminals, and low leakage under humid conditions ; the 
phenolic for all other applications. 

When it comes to applications involving large quan- 
tities of highly competitive products such as radio and 


have poor 
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television receivers, the problem takes on a different | 
aspect. Cost is a major consideration. Not only the unit 
cost of the component but its effect on the cost of the 
complete assembly must be considered. As an example, 
one type of wafer socket might require a long mount- 
ing rivet not called for by other components. The choice 
of a socket that could be mounted with the same size 
rivet used on other parts could affect savings by elimi- 
nating small quantity purchases and stocking and han- 
dling of a special size rivet. It would reduce the num- 
ber of riveting machines or the number of setups 
required, 

Other factors in the selection of the best type of 
socket are ease of wiring and possibility of damage 
during assembly and wiring. Mechanical considerations 






Fig. 6.—Tube shield mounts may be integral with sockets; 
shields are retained by a bayonet slot in this TV tuner. 
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will affect the choice of sockets also. There are two or 
more overall sizes of many of the more commonly used 
sockets, and space conditions may require the use of a 
particular unit that is not as suitable from other points 
of view. The electrical considerations governing the 
choice of sockets include the voltage, frequency, stability 
required, and the degree of resistance to temperature 
and humidity changes. 

Tube sockets are sometimes used as cable connectors 
between chassis. Certain designs of tube sockets for 
which a metal cover is available are well suited to this 
use in combination with tube bases or specially designed 
male connectors. Some can be mounted on a chassis 
with the spring retainer rings illustrated in Fig. 3. 
Components such as relays in hermetically sealed con- 
tainers, quartz crystals, capacitors, coils and transform- 
ers are often mounted on tube sockets. Such applica- 
tions are desirable for simplification of assembly and 
ease of field servicing. 

Tube-retaining clips or springs are auxiliary compo- 
nents used to hold tubes in sockets in equipment sub- 
jected to vibration, such as in mobile equipment or 
applications requiring horizontal or inverted mounting 
positions. These clips or springs designed to suit vari- 
ous tube types are usually mounted by the same fasten- 
ings that mount the socket. Tube-retaining springs are 
shown in Fig. 4. 

Tube shields prevent electrical interference between 
various parts of the circuits due to radiation or absorp- 
tion of energy by the tube elements. Tube shield mounts 
are sometimes made a part of the socket saddle, Fig. 6, 
or may be a separate piece fastened in place at the time 
the socket is mounted. Each type has its advantages. 

Sockets with an integral shield mount make only one 
part to stock and handle; whereas the separate shield 
mount is low in price and permits a given type of 
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operating from single-phase a-c power, uses 


control 


Amphenol industrial-type sockets through- 
out. The four rectifier tubes are mounted 
in 4-pin sockets A with screw terminals 
and designed for mounting on a vertical 
panel. Designed with large barriers and 
long creepage distances. Bottom plate en- 


closes all wire terminals and has wiring 
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unit for the _ slots for adding resistors or capacitors. A 
similar socket B has a molded-in safety 
shield which aligns the tube during in- 
sertion and prevents touching the tube pins 
horizontal 


during removal. For use on 


panels the socket shown at C may be 
mounted either above or below the panel; 
for higher voltage circuits the design elim- 
inates use of separate stand-off insulators. 


Design provides ample space for contacts. 


socket to be used with or without a shield and the 
stocking of one instead of two sockets. Tube shields 
are also tube retainers. Shields integral with the socket 
have a built-in pressure spring and a bayonet lock. For 
the reduction of microphonics, tube shields are some- 
times made of lead or have lead slugs attached. Another 
method of preventing microphonics is to shock-mount 
the socket, as illustrated in Fig. 5. 

The crimped-on saddle used on molded sockets is 
available with ground connection lugs for d-c, audio or 
low radio frequencies, but at medium or high radio 
frequencies they are usually unsatisfactory. A number 
of vacuum tubes do not make use of all the socket con- 
tacts. These unused contacts can often be utilized as 
“tie points” for the wiring to other components. 

A number of special features may be incorporated, 
such as the ones shown in Fig. 7. The socket for a 
‘magic eye” tube has a compartment molded into the 
base for one of the circuit resistors. The other socket 
has a crimped-on corona shield for high-voltage rec- 
tifier service, and is mounted on a stand-off insulator 
with a nylon screw. Or one part may perform several 
important functions, as in Fig. 8. The mushroom-shaped 
metal cup on the high-voltage rectifier tube is a com- 
bined tube contact, corona shield, tube-retaining clip 
and support for the high voltage capacitor. Note that 
the capacitor is connected directly to the other tube. 
The sockets for the high-voltage rectifier tube also re- 
quire corona cups which are shown on the underside 
view of the same unit. 

Troubles with tube sockets can arise from many 
sources. On wafer sockets, particularly of the 7- and 
9-prong miniature type, the bottom of the two wafers 
may develop serious cracks. This can be caused by worn 
punching tools or by the use of material that will not 
stand the punching operation. With sockets assembled 
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in the circuit. Right, with a crimped-on corona shield socket is mounted on a stand-off post with an insulating screw. 


with a single eyelet, cracking may be due to the absence 
of a spacer washer between the two wafers. Improper 
adjustments of the riveting machine in assembling the 
socket parts may damage otherwise good sockets. Varia- 
tions in the thickness of the phenolic sheet from batch 
to batch or variations in the thickness of material used 
by different suppliers of supposedly interchangeable 
parts may result in damage in riveting the socket to 
the chassis. 

Single-eyelet wafer sockets permits the rotation of 
one wafer 180 deg away from its proper position. This 
condition may only show up after all the wiring is com- 
pleted. An even more serious difficulty occurs on some 
types of 7-pin miniature sockets when as a manufactur- 
ing shortcut an 8-pin wafer is used so opposite-hand 
assemblies can be made at will from the one set of 
parts. With 180 deg rotation of the upper wafer on this 
type of socket a tube can still be inserted, as shown in 
Fig. 9, and the trouble does not show up until the unit 
gets to the test position. 

The “hand” of a socket referred to here is the rela- 
tion between the mounting holes and the No. 1 pin. In 
addition, various relationships between the mounting 
holes and the No. 1 pin are available. If sockets of op- 
posite hand become mixed it will cause trouble. Sockets 
with crimped-on saddles are available for mounting 
either on the under side of the chassis or on the top of 
the chassis, and mixing these two types can also cause 
annoying delays. Dimensional variations of sockets can 
cause much trouble unless ample tolerance is allowed on 
the chassis. These variations are most common with 
crimped-on and molded-in saddles. The main diameter 
of the body may not be on the center line through the 
mounting holes or may not be centrally spaced between 
the mounting holes. 

Slight variations between similar sockets that are 
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Fig. 7.—Two special types of sockets. Left, a compartment is included in this eye tube socket to enclose a resistor required 





supposed to be interchangeable cause much production 
trouble. A socket from one supplier may fit into a 
given space on a chassis while the equivalent socket 
from another supplier will have a type of saddle con- 
struction that will not clear the riveting machine. Varia- 
tions in the length of the center shield used on some 
sockets may cause interference with the riveting ma- 
chine and damage to the socket. Variations of the ter- 
minal lugs can disrupt production. If the lugs are too 
short they may not reach the center shield or the saddle 
when such methods of grounding are used. 

With sockets of all types trouble may be caused by 
contacts not taking solder. Nickel plate and some forms 





‘ig. 9.—Wafer sockets of some types, when assembled 
improperly in manufacture, may accept the tube but 
make no connection to one pin—a defect difficult to detect 
until after the complete assembly is wired and tested. 
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Fig. 8.—High voltage supply subassembly, left, in which the tube cap 





connector also serves as the tube retainer. corona 


shield and lead to the capacitor. Underside view, right, with the corona shield removed from one of the two tube sockets. 


of electro-deposited tin will not take solder with the 
usual rosin fluxes. 

Change of the size of hole in the socket terminals 
may prevent proper wiring of all the components or 
leads to a given terminal. Change in the diameter of 
the circle on which the terminals are located may pre- 
vent the wiring of other components on which the leads 
have been pre-cut to length. The terminal lugs of some 
sockets are made in such a way that they will not stand 
even a small amount of bending that may be necessary 
in wiring. 

Pressure required for tube insertion and removal is 
also an important consideration. It is well covered by 
both MIL and RMA specifications even to specifying 
the pressure for each individual contact. Excessive tube 
insertion pressure may damage the socket or tube and 
slow down production. Insertion pressure that is too 
low may cause unreliable operation and shipping dam- 
age due to tubes coming out of the sockets. The design 
of the socket contacts should be such that they retain 
the tubes reliably without excessive insertion or removal 
pressure, and that insertion and removal pressures do 
not vary appreciably after several tube insertions. 

The design of the socket parts must be such that it 
should be possible to produce them with a minimum of 

(Continued on page 216) 





TYPICAL application requiring sockets of standard form 
but with better performance than acceptable for ordinary 
radio receivers. This General Electric Bi-Focal Navigator with 
its multiplicity of tubes and the need for maximum reliability 
requires tube sockets unaffected by exposure to high humidity, 
as well as low-loss and low-leakage types in many critical places. 
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SAFE COVTROL of packaged 


NORMAN KIRKBY, Executive Engineer 


and 


CHARLES IMPEY, Project Engineer 


Vapor Heating Corporation 


UTOMATIC controls for steam heating systems 

are basically servomechanisms. The control de- 

tects deviations from a set norm and takes cor- 
rective measures to restore a balance between steam 
generation in the boiler and condensation in the system. 
The basic norm can be either steam pressure or steam 
temperature since the two are interrelated. When a 
given pressure is exceeded, it is an indication that more 
steam is being generated than is being condensed in the 
radiation (cooling) system. In a domestic oil burner, a 
pressure switch will suffice to cycle the burner off and 
on until the room-temperature thermostat is satisfied. 
But much more than a single on-off control is needed 
in high-intensity packaged-type steam generators. In a 
typical flash-boiler application supplying heat for diesel- 
electric locomotives, as much as a million BTU per 
hour may be released per cubic foot of combustion space. 
In the largest of the Vapor-Clarkson steam genera- 


tors, made for such service by the Vapor Heating Cor- 
poration, Chicago, mechanical, hydraulic and electric 
controls are used to modulate the input to suit line re- 
quirements and to provide safety at all times. Feed 
water is pumped through several hundred feet of tub- 
ing coiled around the combustion area, Fig. 1, and is 
largely converted to steam before it leaves the coils and 
enters a steam separator. Steam pressure up to 300 psi 
can be obtained in 2 min from a cold start. Modulation 
of rate of steam produced and water supplied is obtained 
by use of the by-pass principle. A mechanical-hydraulic 
servo relates fuel and air supplied to water volume 
pumped through the generator as called for by steam 
pressure. Thus, as the end point is approached, the 
amount of steam generated is throttled until final cut-off 
when the plant shuts down, ready to recycle at drop 
in steam pressure. 

Although a mechanical servo system is possible, set- 





Switch Stop block 





Oper. switch 
lever 


Fig. 1 (left)—Cutaway view of Model 4740 Vapor-Clark- 
son steam generator designed for heating diesel-powered 
trains. Fig. 2 (above)—Proportional relation between 
water, fuel and combustion air is maintained by this hy- 
draulic servo control shown here with camplate “on the 
block” and switch held open (fuel solenoid de-energized ). 
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CAM Cenerator's 


Although the main control is by a hydraulic servo, fully automatic cycling of explosion- 
proof flash boilers, with heat output up to 4,900,000 BTU per hr to meet steam heating 
demand of diesel-electric trains, calls for a host of electrical auxiliaries, including 


pressure switches, thermostats, limit switches, selector switches and up to seven relays. 


tings of limits and recycling is much more conveniently 
done electrically. On the largest and most complex unit 
(Model 4740) ten switches, seven relays and two 
solenoid valves comprise the electrical controls. On cer- 
tain models, photoelectric control with electronic am- 
plifier and sensitive relay are employed. Power supply 
for the generators is direct current on diesels and alter- 
nating current for industrial installations. On all sizes 
a single constant-speed motor drives the fuel and water 
pumps and the air blower. 

Both electrical and mechanical safety devices are of 
the fail-safe type. Actually, tests have shown that the 
generators cannot be exploded; there is not enough 
heated water and steam present at any instant to build 
up dangerous expansive forces. 

As the cutaway view, Fig. 1, of one of the larger 
units shows, the fuel atomizer is at the top of the 
generator and the nesting coils of over 700 ft of tubing 
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Fig. 3—Schematic diagram of water and fuel systems of steam generator with points of electrical control. 


are below. Motor-driven water pump, fuel pump and 
blower are housed alongside the boiler in a compact 
cabinet together with the electrical and mechanical con- 
trols. There are two fluid-flow systems to be controlled. 
The primary one is the feedwater system; the fuel 
system is modulated to feedwater flow and to steam 
temperature (pressure). Combustion air flow also is 
throttled in relation to feedwater flow. Mechanical and 
electrical by-pass control is used for water and fuel 
flow since constant-delivery pumps are used for each 
fluid. Output from the triplex plunger water pump is 
bypassed by a regulator that takes its signal from line 
steam pressure, which can be set from 75 to 300 psi to 
suit outside temperature and train needs. 

Fuel and air are proportioned to feedwater flow in a 
servo-fuel control, Fig. 2, which operates on hydraulic 
principles. In this unit a diaphragm deflects in propor- 
tion to water flow and by a crank rotates an operating 
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rod against light spring pressure so as to produce only 
slight drag on the diaphragm. This positional signal is 
amplified by an opposed-piston hydraulic servo (power 
supply taken from a branch circuit of fuel line) which 
adjusts the angular position of a rocking cam plate in 
conformance with rotation of the operating rod. A series 
of buttons on the cam face, set progressively further out, 
governs the opening of the fuel valve in step with the 
diaphragm movement. Linkage attached to the cam 
rocker positions the intake air damper for the blower 
to maintain a nearly constant air-fuel ratio throughout 
the range. 

In the Model 4740 generator, all controls thereafter 
are electrical and perform selective, limiting or safety 
functions. The steam pressure diaphragm on the feed- 
water by-pass regulator incorporates a limit switch, the 
fuel servo has a cutout switch with a set of normally 
closed and normally open contacts; there are also two 
limit switches in a steam temperature control for fuel 
by-passing and cutoff obtained through solenoid valves. 
In addition there are two stack switches, a pressure 
switch on the fuel atomizer air line, plus selector 
switches, circuit breakers and eight interlocking relays 
on the control panel. Heart of the ‘safety system is a 
safety relay in series with some eight normally closed 
switch contacts, the opening of any one of which shuts 
down the plant and sounds an alarm. The integration of 
these controls with the water and fuel systems is shown 
schematically in Fig. 3. 

A common element of control signals is steam pres- 
sure, measured either through a pressure switch or in 
terms of temperature by thermostatic devices. In the 
latter type of control two snap-action limit switches are 
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Fig. 4—Elementary wiring diagram of electrical controls for Model OK 4740 steam generator. Fill, run or standby 


















actuated by an expansion tube, located in the generator 
output line to the steam separator. At the low tempera- 
ture limit (450-475 F) the normally open switch is 
operated to energize the fuel by-pass solenoid valve 
which reduces flow to the atomizer head so that only 
a minimum fire can be maintained. At the high tempera- 
ture limit (550-575 F) a normally closed reset switch 
is opened and shuts down the plant entirely by de- 
energizing the main safety relay. Tripping of the over- 
load relay on the motor effects the same result. Reduc- 
tion of atomizing air pressure (taken from the locomo- 
tive air system) to below 40 psi will also de-energize the 
safety relay. 

Another thermostatically operated control is a stack 
switch with a bimetal helix and a high limit as well as 
a low one. The former, set at 900 F, warns of overheat- 
ing due to soot on the water tubes or low water supply. 
It breaks the safety relay “stick” circuit. The low limit 
switch shuts down the plant if the fuel fails to ignite 
after a set time-delay. It is normally open up to 300 F 
and ties in with an out-fire relay which is a pneumatic 
time-delay type set for 43-47 sec. 

For train service, standard power supply is 74 volts 
d-c obtained from the diesel-driven main generators. 
This source creates a problem in providing ignition 
since a transformer must be used to step up the poten- 
tial to 12,000 volts. It was solved through the use of a 
small rotary converter. 

Main motor is a 7%-hp compound wound constant- 
speed, d-c motor mounted vertically. In order to with- 
stand high ambient temperatures and extreme vibra- 
tion encountered in diesel locomotive service the ball 
bearing application has been especially designed. Fit of 
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the bearing outer races in the end bells has been con- 
siderably relieved to allow for greater than normal ex- 
pansion, and a spring has been applied between the 
outer race and the end bell on the upper end to preload 
the bearings. This prevents brinnelling of the raceways 
at standstill because of locomotive vibration and allows 
for excessive axial expansion on the armature shaft. 
In addition the bearings are sealed and prelubricated for 
life with silicone grease. 

Motor is started with armature resistance which is 
cut out after a predetermined time delay. As shown in 


the elementary wiring diagram, Fig. 4, the accelerating 





Fig. 5—Electrical control panel for Model 4740 steam 
generator includes eight relays. Line circuit breaker (is 
not shown) is ahead of this panel. 
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relay is energized by a pilot relay with an adjustable 
resistor in parallel with the armature circuit. Time delay 
is governed by motor speed as measured by the back 
emf or equivalent armature resistance. Eventually this 
bucking voltage increases to the point where sufficient 
line current is shunted through the pilot relay coil to 
close its contacts and energize the accelerating relay 
coil to cut out the starting resistance. 

Control components are shown panel mounted in Fig. 
5. Many of these are manufactured by Vapor Heating 
Corporation. The pilot relay coil is wound with a wire 
having a very low temperature coefficient of resistance 
so that accurate timing of the operation of the accelerat- 
ing relay can be obtained over a very wide range of 
ambient temperatures. The adjustable resistor in series 
with the pilot relay coil is only a trimmer resistor to 
compensate for manufacturing tolerances. 


Control Designed for Safe Starting 


Starting up the plant is done in two steps. Closing the 
main manual switch energizes the control panel to await 
orders from the control selector switch, shown in the 
“off” position in the elementary diagram. On account of 
wide variation in ambients, rotary converter is started 
through a fully magnetic circuit breaker. In the “off” 
position contact 4 of the control selector switch is closed 
and through it and the motor overload relay the safety 
relay coil is energized. In any other position of the con- 
trol switch, the safety relay must be held in by a series 
of normally closed contacts, mentioned above, all acting 
as fail-safe devices to stop operation. These include the 
high-limit steam temperature control switch, the stack 
switches and out-fire relay (which temporarily takes 
over), air pressure cutout switch, an interlocking switch 
on a manual water coil blow-down valve and the motor 
OL contacts. 

When the control switch is on “Fill,” the safetv relay 
is energized through contact 3 and the normally closed 
blow-down switch. Contact 1 now energizes line relays 
1 and 2, starting the motor through the accelerating 
resistor and its associated relays in conjunction with 
contact 8. Accelerating period is from 2 to 3 sec and is 
regulated by adjusting the timing resistor. The acceler- 
ating relay and pilot relays hold each other in. Turning 
the control switch to “off” drops the line relays and also 
reopens the NO contacts of the accelerating relay. 

When the control switch is turned to “run,” the all- 
important safety relay is held energized through the 
high steam temperature limit switch (NC) and the out- 
fire relay whose coil is energized through the B con- 
tacts of the cutout switch on the servo fuel control. As 
water and fuel pressure build up, the servo cam plate 
moves off its stop block (Fig. 2) closing the A contacts 
of the servo cutout switch and completing the circuit to 
the fuel solenoid valve through a contact of line relay 2 
and contact 6 of the control switch. The fire now starts, 
since ignition is continuous, and the contacts B of the 
cutout switch open to de-energize the out-fire relay 
since the NC contacts of line relay 2 are now open. 
Relay times out and the low-temperature stack switch 
takes over. 

From this point on, cycling is automatic. As steam 
pressure builds up in the train line, the water by-pass 


(Continued on page 212) 
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FOUNDATION for engineering use of color 

in product design was laid in previous articles 

by Dr. I. A. Balinkin. (7)* These primarily 
covered physical, chemical, physiological and psycho- 
logical aspects of color, and the theory of I.C.I., Munseil 
and Ostwald systems of color specification. (See Table 
I.) Now, through case histories, we will show product- 
design engineering staffs actually at work with color 
both for function and appearance. 

Color specification at Burroughs Adding Machine 
Company is divided into two phases: Selection of 
colors, and control methods for the actual finishes speci- 
fied. Functional factors, such as visibility and operator 
fatigue are, of course, prime selection considerations 
but so are psychological factors. Burroughs engineers 
feel, for instance, that certain strong primary colors 
are unsuitable for business machines since they may be 
associated with other types of equipment that connote 
danger or emergencies. Examples: Red is associated 
with fire-fighting equipment, green with first-aid equip- 
ment: blue with electrical switch boxes. Such colors 
are avoided, Another precaution (this time, purely a 
sales consideration) is to avoid colors used in a com- 
petitive machine. Comprehensive records of competi- 
tors’ color ranges are maintained for comparison pur- 
poses. 

Still another factor in color selection is the character 
of the machine. It is not likely that the same color 
would be assigned to a large expensive machine as to a 
small low-priced one. For the former, the selection 
would tend to the more moderate, neutral shades ; for 
the later, the color could be more intense. nearer to the 
primary hue. Burroughs’ general practice is to stay 
away from the colder or blue end of the spectrum and 
to favor the “warmer” hues and shades. 

Once the basic color for a particular machine has 
been selected, dozens of color swatches are made up 
showing the basic hue with its possible modifications 
in lightness and saturation by admixtures of gray. These 
are then narrowed down to a few which are used in 
finishing wooden models of the machine. Basis of final 
selection is twofold: analysis of a color’s psychological 
appeal; and functional scoring as to visibility and 
operator eye fatigue. 

Prospective vendors of the finish are then provided 
with color chips and a so-called “program” developed 
by the Burroughs standards division which sets up test 
specifications for viscosity, hardness, settling properties, 








* Italic numerals in parentheses apply to references at end of article. 
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Table I—Checklist of 


1.C.1. System of Colorimetry*: Color specifications are com- 
puted from spectrophotometric data by means of the standard 
observer and coordinate system adopted in 1931 by the Inter- 
national Commission on Illumination. Specifications consist of 
the tristimulus value, Y, and the trichromatic coefficients, 
x and y, of the I.C.1. coordinate system, or of the tristimulus 
value, Y, and the dominant wavelength and _ purity. 

ISCC-NBS Color Designation”: Designation of a color by 
simple English words according to a method devised by the 
Inter-Society Color Council and worked out in detail at the 
National Bureau of Standards. The words used include a num- 
ber of hue names plus the adjectives light, medium, dark, 








a Based on ASA Z.44-1942 Specification and Description of Color. 
> Source: “Comparative List of Color Terms,”’ Inter-Society 
Color Council. (2) 





gelling, stain resistance, adhesion, mar resistance, re- 
sistance to polishing, and other characteristics. The 
color, of course, has to be matched. Laboratory and 
production quality-control methods used by Burroughs 
are also detailed for the vendor’s guidance. Quality 
control is continuous. Burroughs paint laboratory tests 
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Fig. 1—Smooth, quiet, functional design of this Pitney- 
Bowes hand-fed electrically operated mail opener (Model 
LE) exemplified by a warm gray finish. Fig. 2—Strong 
brilliant colors (blue, yellow, red) were designed into the 
Huffy Electric Mower to create a favorable psychological 
reaction—that mowing can be a pleasant occupation. 
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In design 


Color-System Definitions 


weak (grayish), medium strong, pale, moderate, dusky, bril- 
liant, vivid, deep. 

Munsell Color System”: A system of letters and numbers by 
which the Munsell color samples are “notated” or specified 
with respect to hue, value, and chroma (hue, lightness, and 
saturation). Unspecified surface colors can be specified by a 
visual comparison with the Munsell samples. 

Ostwald Color System”: System of color specification based 
upon color match with an ideal surface whose spectral re- 


flectance is constant at one value between two complementary 
wavelengths and constant elsewhere at 


another value; the 
theoretical variables are hue, full-color content, white content, 


and black content; the practical notation is by arbitrary hue 
number and by letters (pa, na, pe, ia, and so on) arbitrarily 
indicating black and white content found by reference to charts. 





each batch supplied for compliance with specifications. 
Pitney-Bowes, Inc. approaches the problem of color 
primarily from the standpoint of styling and uses the 
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Why and how is color specified in the design of 
business machines, appliances, instruments, indus- 
trial equipment? What methods are used for pro- 
duction control? What are the limitations on the 


use of color? What are the Armed Services doing 
in this field? 


What are some current trends? 


services of a color consultant (Frederic H. Rahr, Inc.). 
The company’s experiment in color was initiated about 
four years ago at the end of a development of a small 
manually operated desk-type postage meter. Since then 
the approach has been widened and now includes some 
of the larger electrically operated devices. When the 
question arose “What color for the desk mailer?” the 
first reaction was from the production department ; 
typically, this was to use a dark wrinkle-type brown 
then standard for the larger and older models. It was 
a “tried-and-true” finish. It stood up well in service. 
And it met production schedules. The sales department 
on the other hand wanted something “bright’’—par- 
ticularly for something so personal as a desk model. 
But it was hazy as to what specific color. 

A consumer preference survey might have been in 
order. But time was involved and so was the expense. 
The decision was to bring in a color specialist and 
have him create a color-harmony relationship for all 
the visible parts of the machine. This meant the hous- 
ing, the controls, accessories, and nameplates, the 
enameled as well as the plated parts, the metal as well 


Fig. 3.—RCA Victor line of portable test equipment re- 
designed for uniform size and appearance has dark gray 
finish, colored knobs and satin-finished aluminum, 
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Left, the original black-finished NCR accounting machine with harsh color contracts; right, the new model finished in 
soft gray for the most efficient color balance. P. M. Koons, of the NCR Styling-Design Department, uses a visibility meter 
to check the keys of the accounting machine to make sure they are all on one level of visibility. 


Color Specification for NCR Redesigned 
Accounting Machines 


} 


Dominant; Bright- 
wave ness Purity | Appli- 
length | percent | percent) cation 

573.7 | 14.22 5:3 

| ara.2 | 8.25t] 60.7 

Blue 181.6 30.8* 

5 31.4 
5. 6+ 

37.10* 


NCR Color 
No. description 


Cabinet 


3] Gray, rough 


Blue 
Gray a7 
Green 506. 
Green 547. 


5* 


.85t 
3t 
18* 

1 


Orange 997 . 2 
Orange 588. : 


| 
2 
l 
l 
l Ivory 979. 
l 
| 
3 
l Red 613 


») 
0 
0 
1 
Maroon 602.6 
: 
2 
8 


Light backgrounds (*) are being used exclusively with dark charac- 
ters (7). Dark background keys with light (white or ivory) wording 
have been eliminated. 





as the plastics surfaces. It involved texture of the 
finish (smooth or wrinkle), gloss, brightness and so 
on. The job of color selection and specification was 
finally done on this basis, with the cooperation of 
Pitney-Bowes facilities, and after approval of several 
experimental models. A typical and recent Pitney-Bowes 
designed-in application of color is shown in Fig. 1, an 
electrically operated mail-opener. Color specifications 
are as follows: 


Ostwald Maerz & Paul 
Part Color description notation color dictionary 
Housing Light warm gray 3 ig (plus 14C 4 
a touch of 
white) 
Starter button Red 7 na 3L9 


The various chrome parts are satin-finished. The 
entire color scheme harmonizes with either conven- 
tional or modern office furniture. Red for the starter 
button is obviously used for quick indentification. Two 
other case histories in the business machine field ( Mar- 
chant Calculator and National Cash Register) are de- 
tailed separately. 

Use of color, however, is not universal throughout 
the business machine field. One chief product designer, 
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Color-Redesigned Accounting Machines 


LLUSTRATION above shows National Cash Register account- 
I ing machines “before-and-after” an exhaustive color research 
program. To the left is a machine finished in the now-discarded 
black with white keys—a harsh contrast that so easily tires the 
operator’s eyes. To the right, is the new version, with the cabinet 
finished in a warm pastel gray (NCR Gray) and the key tips 
in several colors that provide the optimum color balance. 

The colors selected are tabulated with their respective spectro- 
photometric values. A more constant brightness level (less contrast 
between working areas and background) is accomplished over 
the entire machine with much less eye strain as a result. A definite 
feeling of integration has also been attained. Lowest practical 
gloss is maintained on all parts to further reduce eye strain and 
increase operator efficiency. 

Accounting machines represent only one example of color re- 
search and the use of color for functional and appearance design 
in the National Cash Register Company, where color studies go 
back for many years. 






for example, states that there has been practically no 
planned consideration of color by his company because 
of the problems of stocking and obsolescence that a 
variety of color schemes might create. His tendency, 
therefore, has been to stick to conventional grays or 
blacks, the former marking a more recent introduction. 
Still another big company has standardized on gray 
on a rather conventional basis, primarily on the basis 
of costs and production factors. Yet, such companies 
have publicized the introduction of color styling for 
some elements in their machines, such as keyboards, 
which is an indication that they, too, are sensitive to 
the trend toward color, but have not yet approached 
it on conscious, organized development basis. 

A rather subtle psychological approach appears in 
the color scheme of the Huffman Manufacturing Com- 
pany electric power mower. Lawn mowing is a chore 
most people like to avoid. A heavy-looking, dark- 
colored mower does nothing to overcome this reluc- 
tance. Why not brilliant, “happy” colors? Why not 
create a psychological response in the buyers’ mind 
that here is a lawn mower that is fun, not work, to use? 
Another sound basis for this approach lies in the fact 
that often it is the youngsters in a family that do the 
mowing, and such cheerful colors (traditionally asso- 
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ciated with toys and sports) would naturally appeal to 
them. Following through on this thinking, the three 
basic colors of blue, yellow and red were selected in 
maximum possible saturation (that is, in a Munsell 
color solid these colors would be selected from the 
periphery ). 

The design reflects solution of still another psycho- 
logical problem. Huffman engineers had created a 
lightweight but structurally sturdy construction by 
means of a tubular-steel frame; but they were worried 
that this design may appear weak and unsubstantial 
to the prospective buyer. For this reason, any dark 
color for the frame was ruled out since it would seem 
to narrow the diameter of the tubing and so add to the 
semblance of weakness. But 
with a light yellow color 
for these parts, the tubing 
diameter actually appeared 
enlarged, thus creating the 
effect of a more substantial 
construction, 

All functional and psy- 
aspects of the | 
color selection were finally | 
integrated in the 
scheme of the mower. 
and 
are of relatively dark blue 
color, not easily marred by 
earth. The 
black tires on yellow wheels 
provide sufficient contrast 
for visibility in directing the 
mower along the cut strips 
of grass. Vivid red is used 
for the hand-grips and for 
the trademark to attract at- 
tention and add color ac- 
cents to the whole unit. The 
blue and red combinations 
in the upper and lower ele- 
ments of the 


Distinctive shape 
and color 


chological 


Cf le yr 
The 


body motor housing 


the grass or 


mower are 
united both structurally and 
colorwise by means of the 
yellow tubing frame. This 


enhances the color harmony 


| Yellow 


relate distinctive color and shape to a 


tors as a background to a planned use of color in vac- 
uum cleaners: 

Earlier vacuum cleaners employed highly polished 
aluminum castings and bright metal trim, but were 
rather bare of color. Designs were functional; appear- 
ance styling virtually unknown. Production costs were 
always comparatively high, since finishing the surface 
was a lengthy operation and slight surface flaws caused 
many otherwise sound parts to be rejected. Means of 
limiting rising labor and manufacturing costs were 
therefore sought. 

First solutions were (a) wrinkle-type enamel 
finishes capable of covering flaws in metal surfaces and 
(b) molded thermosetting plastics that required but 


SPE, PERRET NI HEH NET OB ad 2 AR 


NAVY KNOBS FOR ELECTRONIC EQUIPMENT PANELS * 


Control 
function 


Control 
function 


Variable range 
Green marker or strobe 
crank 
| 


Distinctive shape 
and color 


Receiver 
tuner 


Receiver 


| Bearing cursor 
9 ain 


Range scale Focus control 


| fh 
| Q~ 


Color-Coding for Critical Control Knobs 


Intensity 


adjustment Dimmer control 


* Source: Bureau of Ships, Electronics Section 





is a wheel-shaped knob fabricated from a red 
translucent plastic, and has a built-in warning 
light that signals the operator when any gear 


and achieves an excellent 
color balance (Fig. 2). 
A decision to use color in | PECIALLY designed control knobs which 
ee sree) i 
a specified product or line | ; : , 
3 : : : | specific control function constitute an impor- 
ot products 1s sometimes ‘ ae : . 
: ; lecis; | tant development in military equipment. Such 
ay renee to CecisiOns | knobs make it easier for the operator to ma- 
© * 9 terete 2 ' . ° 
on basic aes ials, methods ' nipulate complex controls and are intended to 
ot finishing metal parts, } prevent confusion on his part. Original study 
types of protective coatings | 


used, and associated factors. 
(For example, present re- 
strictions metals for 
bright trim give designers 
an opportunity to develop 
color finishes to achieve re- 
placement styling effects.) 
Here is The Hoover 
Company analyzes such fac- 


7 
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in this field has been carried on by the Office 
of Naval Research through the Naval Research 
Laboratory and the Special Devices Center. 
Specific application in various services and 
fields is on the basis of such work. 

A series of standard aircraft control knobs 
for landing, throttle, mixture, propeller, and 
supercharger controls has been approved by 
the Air Force, Navy Department, Civil Aero- 
nautics Administration and Civil Aeronautics 
Board. The landing-gear control, for example, 


is not nreciselv consistent with the lever posi- 
tion. Another example: the landing flap con- 
trol is made into the shape of an airfoil. Uni- 
fied standard color coding for these knobs is a 
current project of the Cockpit Layout Panel, 
Munitions Board. 

In another standardization project, a set of 
eight knobs is currently used by the Bureau 
of Ships for operating controls of Navy elec- 
tronic equipment, such as sonar and radar. 
The shapes and corresponding colors are shown 
in the accompanying table. These eight shapes 
were selected from twenty-six developed by 
the Naval Research Laboratory, Psychology 
Section, as a part of the continuing research. 
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little machining and practically no surface finishing. 
But the thermosetting plastics are color-stable only in 
black, dark brown, and maroon, since lighter colors tend 
to fade rapidly, especially in sunlight. And wrinkle- 
type finishes are rather dull compared to smooth 
enamel. Although production savings were realized, 
and despite major attention to overall styling, the end 
result was a rather somber-looking cleaner. Bright- 
colored smooth enamels could be used only sparingly 
owing to the high cost of surface pretreatment. Cost- 
wise, wide use of color was, therefore, still almost 
prohibitive and had to wait on development of new 
materials. 

A final solution became possible with the availability 
during recent years of thermoplastics that combined 
an almost unlimited range of color with improved 
physical properties necessary for vacuum cleaners. For 
example, heat distortion limits of most thermoplastics 
are too low to meet Underwriters’ Laboritories’ re- 
quirements for these applications. The molded blue hood 
of its Model 62 cleaner was the first large-size use of 
improved thermoplastics by Hoover. 

Hammered-type enamel finishes, also of compara- 
tively recent development, have extended the color 
possibilities. They rival smooth enamel in appearance, 
and approach the wrinkle-type enamels in ability to 
cover minor surface flaws. The gap between textured 
and smooth-type enamels has thus been bridged, and 
it is now possible to have an attractive and durable 
color finish at reasonable cost. 

Availability of unlimited colors now imposes trimmer 
styling on the design of cleaners. It involves the selec- 


Color in a High-Intensity X-Ray Unit 
































tion of a proper color harmony as well as of attractive 
lines. Cleaners are mass-produced, so a variety of color 
combinations in any one model must be ruled out. As 
much as possible, colors must be as universally accept- 
able; obviously it is impossible to offer each purchaser 
a choice of an individual preference in colors. 

Hoover engineers selected red and blue as the pre- 
dominant colors of their latest cleaner designs, Models 
41 and 62. This was based on the common preference 
for pure colors at the ends of the spectrum. The pre- 
dominating pure red and red colors were combined 
with neutral colors so as to produce a pleasing and 
dignified color harmony. 

Oil-burner manufacturers have found that with a 
shift in architectural ideas for home building, color 
styling became important. With the basement now not 
only a location for the home heating plant and a laun- 
dry, but also for a game room, hobby room, and so on 
the burner would have to look presentable as well as 
be functionally efficient. No longer would the original 
garish firehouse red or nondescript blue serve the pur- 
pose. The problem was recognized by the Eureka Wil- 
liams Corporation and a conscious research program 
was set up to develop suitable finishes and color treat- 
ment for the company’s Oil-O-Matic burners. First 
solution led to the use of a gunmetal gray lacquer, but 
none was entirely satisfactory when applied to the 
rough sand castings used at that time. Slightest im- 
perfections in the castings showed up glaringly. 

By 1948 the research program led to the adoption 
of die-cast aluminum for the burner housing assemblies 
and cold-rolled steel for the heating unit and enclosures. 


ENERAL Electric X-Ray’s Maxitron 
(GF 250, a high-intensity X-ray therapy 


















unit, posed some complex color-design prob- 
lems. The 8-ft-high machine (see illustra- 
tion) contains some unusual combinations 
of masses and structural elements. To these 
controls, angulation 
attachments. All 


are added various 
scales, accessories and 
these, if not properly organized appearance- 
wise, might well create unpleasant reac- 
tions on the patient. Here then was the 
prime color-design problem: To give the 
machine an attractive, clean and well-or- 
ganized appearance, as smooth and unclut- 
tered as possible. This would also aid efh- 
cient operation and maintenance. A sub- 
sidiary requirement was a color scheme 
that would harmonize with the usual in- 





terior decoration schemes in medical treat- 











ment rooms. 





The traditional black finish for X-ray ma- 





chines obviously would not do. Colors in 








the lighter values would be more likely to 








attain the functional and aesthetic objec- 





tives. Particularly, such colors would serve 





to attenuate the rather large mass of the 








unit, and so make it less distracting to the 








patient. Selection of the hue and intensity 





(chroma) components of the colors was 

















also influenced by this consideration. Any 








86 








fear that lighter colors would show dust 
and fingermarks was dispelled by the rec- 
ord of experience and field research which 
indicated that, on the contrary, they not 
only looked but remained cleaner than the 
darker ones. All factors pointed to colors 
in a range close to the neutral axis, and 
gray or a combination of grays was the 
selection. 

Study of the proposed unit in scale-model 
form made it evident that a combination 
involving a light (pearl) gray for the head 
and ring and a darker (medium-light) gray 
for the stand and fork would add to the 
visual appeal and would reinforce the im- 
pression of strength and stability. Color 
was used also to coordinate forms of vary- 
ing shape and to give emphasis to the 
major masses. Bright metal was employed 
both functionally and for accent. Identifi- 
cation and scale plates added color accents 
in white, black and red-enamel fill. 

Both grays are company standards and 
have in turn been standardized for it by 
various vendors. The medium light gray, 
incidentally, is the ASA Standard No. 49. 
(See Table II.) Up-to-date sample panels 
are maintained and wet samples of ap- 
proved materials are provided for matching 
purposes. Where color control is involved it 


is achieved by standard procedures and by 
standard time and temperature in baking 
cycles. 

Final results, so far as can be determined, 
conformed closely to the original design 
concepts. Surfaces to which finish is ap- 
plied are cold-rolled sheet, both brake- 
formed and spun, fabricated boiler plate, 
and cast aluminum. All surfaces were fin- 
ished smooth gloss with the exception of 
the head tank (boiler plate stock) for 
which a specially formulated 
splatter pattern was employed. 


pearl-gray 





ELECTRICAL MANUFACTURING: 


A baked-enamel hammer-type finish 
was selected in blue-green and gray- 
green colors. This finish provided a 
bright and attractive surface with 
glossy highlights fitting in well with 
practically any scheme of basement 
decoration. Cost of the new system was 
no greater than of the old, except for 
the initial investment in baking equip- 
ment and research. Final—and, inci- 
dentally, unanimous—-selection was on 
the basis of a series of engineering con- 
ferences to which experts from various 
company departments, including sales, 
submitted opinions. Production-wise, 
the colors are controlled by periodic 
checks against accepted samples. Cluse 
visual matching is required for panels 
and various subassemblies. 

It should not be assumed that this 
discussion applies only to the chro- 
matic colors. The achromatics require 
the same scientific approach. This may 
occur in specifying colors for, say, re- 
frigerators. An achromatic color may 
be defined as “a visual quality charac- 
terized primarily by its degree of 
brightness or lightness, and exhibiting 
no hue or saturation.” (2) Examples: 
Gray, black, white, silver, clear, neu- 


Integral Color in 
Electric Calculators 


OLOR in the Figuremaster line of 

Marchant calculators (such as the 
one illustrated) was employed as a de- 
sign tool to: 

1. Enhance appearance by means of 
a color harmony. 

2. Eliminate eyestrain (even on long- 
continued use) by avoidance of 
highly reflective colors, harsh con- 
trasts, and glossy finishes. 

3. Increase legibility of figures and 
symbols by eliminating undue con- 
trasts and nonharmonious colors, 
while maintaining soft contrasts 
adequate for clear legibility and 
suitably contrasting backgrounds 
(dark but rich colors) for lighter 
work areas. 

Working basis for color selection was 

a preliminary wooden model separable 
into sections corresponding to the vari- 
ous colored elements of the calculator. 
Each section was sprayed with sample 
formulations of finishes until the ex- 
act combination of colors desired had 
been obtained. Sample chips of the col- 
ors finally selected were then prepared 
and preserved as production standards. 
Production colors for plastics parts 
were controlled by matching plastics 
manufacturers’ own color chips against 
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quate for specification and control. 

Finishes suppliers developed special 
enamels to match the Marchant stand- 
ard chips, using spectrophotometer con- 
trols. It was found, however, that bak- 
ing affected the color; visual compari- 
son against the standard color chips has 
therefore been the final method of con- 
trol. But with standard finishes and 
standard specifications for control of 
the infra-red baking ovens, no difficulty 
has been experienced with color varia- 
tions. 

Tolerances have not been numerically 
specified. There has been the closest 
reasonably obtainable conformance to 
sample—an almost exact match within 
visually detectable limits. Since the color 
design provided at least, slightly con- 


tral, colorless. In practice, however, a 
so-called white may have some chro- 
matic value, that is, it may be, say, an 
oyster (blue) white, or a flesh-tint white 
and so on. The ‘Color Harmony Man- 
ual” (based on the Ostwald system of 
color organization) published by the 
Container Corporation of America, 
provides for some 80-odd “near grays.” 

General Electric’s Appearance Design Division, which 
has the major responsibility for originating all home- 
appliance colors, sets up these criteria for white: 

1. Eye appeal. This must also provide a psychological 
effect of coolness, but not coldness. The white selected 
should be a warm, rather than a cold white. 

2. Tolerances should permit a _ reasonable color 
match in production. 

3. Color standardization should be based on spectro- 
photometric measurements and the color specified des- 
ignated by standard Munsell notation. 

A white porcelain-enamel color standard panel (G-E 
laboratory specification No. H-2782549) applies to all 
white finishes used for G-E kitchen appliances. The 
Laboratory makes up and maintains a supply of these 
panels and furnishes them to the vendors of finishes 
and to suppliers of component parts. Panels are stand- 
ardized on the basis of spectrophotometric data derived 
in the laboratory. Reflectance value of 75 per cent is 
the standard, with a tolerance of + 1.5 per cent. Cor- 
responding Munsell notation is 1/2 PB 8.73/0.5 (white 
with a slight chromatic admixture of a purple-blue). 
With baked inorganic finishes, the color is matched 
against the standard after bleaching the baked enamel 
for 2 hr in direct sunlight. 
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the company standards chips. The plas- 
tics suppliers used either their own 
standard colors or developed special col- 
ors to match company standards. Manu- 
facturers’ color number was held ade- 





trasting rather than exactly matching 
colors wherever different color media 
join, the need for extremely precise con- 
trol was entirely avoided. Results: No 
detectable departure from the original 
concepts of the overall color scheme. 


Detailed standing instructions are provided covering 
finishes and their application to refrigerators and other 
appliances. These instructions refer to finishes either 
in terms of standard panels (such as the white No. 
H-2782549) or to the appropriate Munsell notation. 
The product design engineer, after he has decided on 
the color or colors desired for any application, will 
then insert the exact color notation or panel number in 
his drawing and parts specifications. 

To assure proper baking temperatures, recording 
thermometers are run through the ovens alongside the 
workpieces. Temperatures are recorded for the entire 
baking cycle. At least once a week a finished production 
part is selected at random during each shift and a panel 
cut from it for spectrophotometric comparison of color 
and color retention against the standard. No appreci- 
able color difference by visual comparison is permis- 
sable, and the color curves should be within the +1% 
per cent allowable tolerance in reflectance reading. 

To indicate rate and degree of color changes the fol- 
lowing procedure is employed: One half of the pro- 
duction test panel is covered with black photographic 
paper or aluminum foil and is placed on a window 
rack, located about 30 in. from a clear glass window 

(Continued on Page 222) 
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TODAY’S 
PRODUCT 
DESIGNS 


Automatic Knitting Machine 


Compactness, elimination of appendages, reduced width, 
added guards and new identification were contributions 
of the appearance designer, S. S. Leotta Associates. All 
elements except the knitting head and mechanical drive 
were brought into the appearance design project. 


ELECTRICAL MANUFACTURING 
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Is Designed For Appearance 


‘ TARTING with a newly designed mechanical 
Ss system for the knitting head, the objectives set 
up to guide the appearance design for this new 
automatic rib body knitting machine were to, 

1. Create a contemporary design. 


2. Make it economical to produce with existing 
manufacturing facilities. 

3. Increase speed of operation and make it easier 
to operate. 

The job started with setting up detailed require- 
ments and limitations; then proceeded with guid- 
ance from the consultant through sketches, draw- 
ings, full-size clay model, engineering design, tooling 
and production. Machine designer was Phil Patt of 
the engineering staff of the manufacturer, H. Brin- 
ton Co., Philadelphia. 

Aluminum was substituted for cast iron to reduce 
weight for easier handling of parts in production 
and assembly. and to decrease machining time. To 
simplify the drive, an electric clutch replaced the 
former mechanical type, eliminating many mechan- 
ical parts and reducing assembly time for this part 
of the machine. The electric clutch also gave more 
sensitive control through the horizontal hand ring 
which replaced the two protruding handwheels on 
opposite sides of the old model. Clockwise rotation 
of the ring engages the vertical worm drive, and 
provides a convenient control within ready reach 
of the operator at any point around the machine. 

Guard of cast aluminum with the company name 
covers the main gear housing and drive (right) and 
when removed makes the clutch assembly and V-belt 


drive accessible. Control housing is below motor. 
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New Lines for a Hair Dryer 


REAKING with traditional forms, the redesigned 
B hair dryer adds a refreshing modern appearance. 
Made by A. C. Gilbert Company, New Haven. Case about 
6 in. long is molded of Durez in a maroon color, with a 
chromium-plated metal grill molded as an insert. Stand 
is die cast and finished in a gray enamel. Circuit to the 
resistance heating element includes a thermostat to dis- 
connect heater if temperature exceeds a safe limit. 

Three-position rotary switch is combined with the at- 
tachment cord entrance at the end of the hand-held motor 
enclosure. For use in a fixed position, dryer is held in a 
felt-lined steel spring clip which permits directing the 
air stream where wanted with both hands free. 
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For Production Inspection 


ECAUSE many refinements essential in the 
use of optical comparators in the toolroom 
are not essential for production or assembly op- 


erations, this new projector for production use 
was developed by Eastman Kodak Company, 
Rochester, N. Y. The new model meets require- 
ments for a smaller, relatively low-cost projector 
capable of withstanding continued shop use on 
a wide range of work under ordinary factory 
light*ng. 

Screen size was standardized at 11 x 14 in. 
with an overlay screen for accurate staging in- 
stead of moving the work table, greatly reducing 
the cost. Long working distance without loss of 
optical performance was obtained by adding a 
relay lens to transfer the image at 1:1 magnifi- 
cation into the interior of the projector for pick- 
up by the conventional projection lens. The relay 
lens also serves as a two-way light path for sur- 
face illumination. 

Forced air circulation for the lamp housing 
permits use of a 100-watt light source with little 
temperature rise in the housing. 

Projector body, work table and lamp house 
can all be separated for attachment to special 
fixtures. Optical system allows 8 in. space be- 
tween lens and object for all magnifications of 
100X and under, and magnification can be 
changed without readjustment of focal position. 


IRIE SEL IT EL ACI AT 


ELECTRICAL MANUFACTURING 





mg 


Oe 


eYLAERE TR Eb EES sere 





waa ce AAT. ee 5 SIS 


VE GEA 





EGER ET Ae REAR Rr 


Pipeless Hydraulic Press 


EW hydraulic metal-working press designed by 

Elmes Engineering Division, Cincinnati, has no 
piping in the main hydraulic circuit. The only pipes 
in the entire press are the pilot, suction and drain 
lines: of these, only the pilot line carries high pres- 
sure. All other high-pressure fluid is conducted through 
passages drilled in structural parts. 

Both the pumping unit and the valve unit (illustra- 
tions at left) can be removed for maintenance with- 
out disconnecting any piping. Both are designed to fit 
standard bolt-circle layouts. The valve unit, located 
in the oil reservoir, is the heart of the new circuit, 
containing all provisions for prefilling during rapid 
advance, changing speed either from pressure or posi- 
tion, and decompression prior to reversal. 

Added rigidity afforded by oil passages drilled in 
structural parts makes press operation quieter and 
smoother, eliminating shock and vibration. With no 
fittings or welded joints to loosen or break, oil drips 
and maintenance are reduced. Reversible hydraulic 
pumps are used for smoothest possible press _per- 
formance. Shifting and centering system is also pipe- 
less, and mounted directly to the hydraulic pump. 

Operating features of the control system include: 
pushbutton control, pressure and stroke reversal, no 
hestitation on position slowdown. 
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Contact-Making Pyrometer 


ESIGNED either to maintain a preset tem- 
perature or as a limit control, with a 
switch to select the function, this new pyrom- 
eter employs a 414-in. meter with a long scale 
for greater accuracy in setting and reading. De- 
veloped by Assembly Products, Inc., the instru- 
ment employed is a contact-making meter using 
a circuit previously described (April 1951, page 
132) in which contact current fed through a 
second moving-coil winding seals the contact. 
Meters are interchangeable for different tem- 
perature ranges. Cabinet is designed with three- 
point mounting for uneven surfaces. 
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hp Induction Motors 





made in \EMA standard frames 





OR YEARS the National Electrical Manufac- 
(NEMA) has pro- 

gressively standardizing electric motors. The work 
is carried on by the General Engineering Committee of 
the Motor and Generator Section, which is further 
divided into subcommittees such as the Fractional- 
Horsepower Subcommittee. The committees are made 


turers Association been 


up of member-company engineers who attempt to de- 
velop standards which they believe will gain wide 
acceptance among motor manufacturers and users. Such 
standards should permit the user to substitute one 
make of motor for that of another without any altera- 
tion of the driven equipment. It is not their purpose to 
limit the motor design engineer beyond that point. 
ractional-horsepower motors are now being pro- 
duced in NEMA standard frames 42, 56 and 66 by 
the majority of the motor manufacturers. A few motors 
are available in frame 48, which is a suggested standard 


&s./)/ 2 ‘ 
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for future design. Only the essential dimensions that 
govern interchangeability have been standardized. These 
are itemized in Table I. Note that the frame number 
is 16 times the shaft height in inches. A frame 56 
motor, for example, has a shaft height of 31% in. 

Integral-horsepower motors were standardized some 
years ago. Not only have the essential dimensions for 
interchangeability been set but horsepower ratings also 
have been assigned to each frame. It has proved to be 
more of a problem to standardize fractional-horsepower 
sizes. Punching dies, molds, patterns, tools and fixtures 
for high production of these motors represented a large 
investment. Scrapping this tooling in order to build 
new frames was costly but necessary in order to advance 
industry standards. This has now been done. 

Aside from earlier work done in standardizing deti- 
nite-purpose motors, the first step to standardize frac- 
tional-horsepower motors was completed in 1946, At 


Table I1V—Maximum Locked-Rotor 
Current for Single-Phase, Fractional- 
Horsepower Induction Motors* 





900-3600 rpm inclusive 

















Hp 115 volts 230 volts 
16 and smaller 20 10 
\4 23 11's 
1g 31 1516 
ly 45 221% 
3 { 61 30! 2 
* NEMA Standard MG1-4.7. 
Table I—Standard Dimensions for NEMA Fhp Frame Sizes ee ph ep ees 
z ; Table V—Service Factors for 
Key General-Purpose 40 C, Fhp 
Frame nn oo Induction Motors 
= > > r THe , oo sa 2s = “y es 
No. D E E BA H N-Wfft I Wide Thick Long Hp Service factor 
in. on ‘ ae. mn een. seia! os woe or 20 
42 2>%** 134 2165 24 Yeo slot 1% 34 36 Flat 12 : 
48 ah 2% 1%% 2% %% slot 1% 4 3G Flat ear 14 
56 3% 26 1% 234 149 slot 1% >& 46 % LSet ig. oie titel s' a 135 
66 4 R 2134, 2% 3% 16 slot 24 34 36 16 ] Yet Yj Se 1 35 
** Dimension D will never be greater than the above values for rigid-base motors, but it may be NE acts ask Sigh gr NOUR a 1.35 
less so that shims are usually required for coupled or geared machines. Ag EE aS Sele cake 1.25 
tt N-W is the length of shaft extension from shoulder to end of shaft. 37 1.25 
t Effective length of keyway. ere ieee FS Sh esa ep eps See oe 
From NEMA Standard MG1-3.2. 1 at 3600 rpm only..... » Be 
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An analysis of horsepower assignments 
made by the manufacturers to fractional- 
horsepower motors built in NEMA 
frames 42, 48, 56 and 66 in accord- 
ance with standard methods of rating. 









Fhp motors built in NEMA standard frames. A—Doerr Type C 
face-mounted motor in NEMA frame 42. B—Hoover resilient-mount- 
ed \4-hp, 1725-rpm 40 C dripproof split-phase motor in frame 
56. C—Louis Allis “sanitary” capacitor-start motor in frame 66 


meets standards of interchangeability in splashproof enclosure. 


that time the NEMA Motor and Generator Section result in some motors having torque up to 115 per cent 
announced specific definitions of motor rating and per- of the value on which the rating is based, but that figure 
formance in coordinated terms of horsepower rating, is not to be relied upon in motor applications. The 
speed, breakdown torque and service factor.* These NEMA Standard breakdown torques for general-pur- 


standards were intended to insure performance inter- 
changeability so that the motor user would be assured 


that different motors would carry the same load. Table I1I—Minimum Locked-Rotor Torques 


The basis of nominal horsepower rating is not running for Single-Phase, General-Purpose Motors 
torque but breakdown torque, defined as the maximum 
torque a motor develops without an abrupt drop in Standard frequencies 
. . ; 60 50 ) 50 60 50 
speed. For any single-phase induction motor, the break- es. : . " : : 
down torque is measured in ounce-feet by dynamometer ; Standard synchronous speeds, rpm 
late a ; aa : 3600 3000 1800 1500 1200 1000 
and the corresponding horsepower is determined from Ae a aes ; cs ne 
Table II. The minimum value of breakdown torque — Minimum locked-rotor torque, oz-ft 
: : ‘ : : ; : p 
obtained in the manufacture of any design will determine V4 24 29 39 39 
the rating of that design. Tolerances in production will Ye 15 18 33 39 43 o| 
ly 21 ae 16 29 59 al) 
er ge a : ; . . —— 1 26 31 a7 69 73 88 
“New NEMA Standards for Fractional-Horsepower Motors,’”’ Evrec 3 on = 
TRICAL MANUFACTURING, October 1946, p. 116. ly 37 14 85 102 100 120 
y 50 60 119 143 
] 61 73 





Table II—Basis of Horsepower and Speed Rating of Fractional-Hp Single-Phase Induction Motors 


Standard frequencies, cycles 


60 50 60 50-25 60 50 60 
Standard synchronous speeds, rpm Hp 
3600 3000 1800 1500 1200 1000 900 nadine 


Fractional-hp standard nominal full-load speeds, rpm 
3450 2850 1725 1425 1140 950 850 


Range of breakdown torques in oz-ft 


2.0-3.7 2.4-4.4 4.0-7.1 1.8-8.5 6.0-10.4 7.2-12.4 8.0-13.5 1/20 
3.7-6.0 1.4-7.2 7.1-11.5 8.5-13.8 10.4-16.5 12.4-19.8 13.5-21.5 1/12 
6.0-8.7 7.2-10.5 11.5-16.5 13.8-19.8 16.5-24.1 19. 8-28.9 21.5-31.5 1/8 

8.7-11.5 10.5-13.8 16.5-21.5 19. 8-25.8 24.1-31.5 28 . 9-37 .8 31.5-40.5 1/6 

11.5-16.5 13.8-19.8 21.5-31.5 25. 8-37.8 31.5-44.0 37.8-53.0 10.5-58.0 1/4 

16.5-21.5 19. 8-25.8 31.5-40.5 37. 8-485 14. 0-58.0 53.0-69.5 58.0-77.0 1/3 

21.5-31.5 25 . 8-37 .8 10.5-58.0 48 .5-69.5 58. 0-82.5 69 .5-99.0 1/2 

31.5-44.0 37 .8-53.0 58 .0-82.5 69 5-99 .0 3,4 

14.0-58.0 53 .0-69.5 1 





JULY 1951 gd 


























































































































































































































pose single-phase induction motors, on the other hand, 
are the higher figure for the range at each speed given in 
Table II]. A general-purpose motor is a 40 C rise open 
type for use without restriction as to any particular 
type of application. 

For correlating running torque with horsepower, as 
an example, the following torques equal 4% hp approx- 
imately at the standard running speeds for fractional- 
horsepower motors: 


3450 rpm—12 oz-ft full load torque 
1725 rpm—24 ” ” ” . 
1140 rpm—36 ” ” ” " 
860 rpm—48 ” ” ™ si 


Performance characteristics of motors may include 
efficiency, power factor, locked-rotor current, locked- 
rotor torque, pull-up torque and breakdown torque. 
Some but not all of these factors have been standardized. 
In 1948, standards for locked-rotor torque were set up 
by NEMA. The latest revised values are given in Table 
III. Locked-rotor current of 60-cycle, single-phase frac- 
tional-horsepower motors of any type, except split-phase 
motors used at present on washing machines and ironing 
machines, shall not exceed the values given in Table IV, 
according to NEMA standards MG1—4.7. 

The service factors, Table V, adopted as standards by 
NEMA have been determined to define the added load- 
ing to give a total temperature rise of 50 C on a general- 
purpose fractional-horsepower motor having 40 C rise 
at the nameplate rating. The service factors are much 
higher than those for integral-horsepower motors due 
to their smaller physical size and ratio of breakdown 
torque to full-load torque. The low 40 C temperature 
rating provides a factor of safety where the service con- 
ditions are unknown. 

An idea of the approximate shape of a speed-torque 
curve of a standard single-phase induction motor may 
he obtained from these values of torque for a % hp 
motor at 1800 rpm synchronous speed: 


Locked-rotor torque 85 oz-ft 
Breakdown range 40.5-58 . 
Nominal running torque 24 i 


A polyphase induction motor has a speed-torque curve 
of an entirely different shape; it has more of a so-called 
“knee” in it. In other words, the breakdown torque 
is higher than the locked-rotor torque. Also the speed 





Table ViI—Reported NEMA Frame Sizes 


Used for Capacitor-Start Induction Motors 


50/25 60 | 50 


Table VI—Reported NEMA Frame Sizes 
Used {or Split-Phase Motors 














60 | 50 60 | 50/25 | 60 50 | 60 eps 
Hp |—— ——| 

3450 | 2850 | 1725 1425 1140 | 950 |860rpm 
1/20| 42.56 | 42,56 | 42,56 | 42,56 | 42,56 | 42,56 | 56 
1/12| 42,56 | 42,56 | 42,56 | 42,56/56 |56 | 56 
M4 | 42,56) 42,50/56 | 56 | 56 | 56 | 56, 66 
Ye | 56 56 |56 | 56 | 56 | 56 | 56, 66 
%|56 |56 | 56 56 | 56, 66 | 56,66 | 66 
1g | 56 56 56 56 | 06 | 66 — | 66 


| i | 
| | 
| | | 

| 





Open, dripproof 40C. rise; totally enclosed 55C rise. 





at breakdown torque is generally lower than for single- 
phase motors. Hence the NEMA standard on general- 
purpose polyphase fractional-horsepower motors (MG1 
—4.6) calls for breakdown torques of not less than 140 
per cent of those of single-phase general-purpose frac- 
tional-horsepower motors of the same horsepower and 
speed, as shown in Table IT. Higher breakdown torques 
are required for polyphase motors so that they will have 
interchangeable running characteristics with  single- 
phase motors when applied to the same type of load. 

Horsepower and speed ratings have not as yet been 
assigned by NEMA to the various fractional-horsepower 
frames. To determine the horsepower assignments ac- 
tually made, a survey was conducted by ELECTRICAL 
MANUFACTURING among the various motor manufac- 
turers. The general summary of the data obtained from 
responses to a questionnaire is given by manufacturers. 
3ecause of the wide disparity in values, the horsepower 
assignments to individual frames have not been identified 
by manufacturers in the detail tables. Gradually there 
will develop a table that will cover single-phase motors 
regardless of type. This same table may be adopted for 
polyphase motors or there may be a separate one for 
that type. 

Specific frame assignments for five types of induction 
motors are given in Tables VI to X. It will be found 
that some ratings are built in as many as three different 
frames. At least one motor builder reported the rating 
in question in each frame indicated. In the meantime, 
since official ratings have not as yet been assigned to 


Table ViII—Reported NEMA Frame Sizes 


for Permanent-Split Capacitor Motors 








60 50 60 | 60 cps 60 50 60 50/25 60 50 60 cps 
Hp - a felenntee § ip |} ——$ |__|} —__|— — — 
3450 | 2850 | 1725 | 1425 | 1140 | 950 |860rpm 3450 | 2850 725 | 1425 | 1140 | 950 |860rpm 
1/20) | 1/20; 42 | 42 | 42 12.48 | 42,48 | 42 =|: 48, 56 
1/12| | 56 | 56 | 1/12) 42,56 | 42,56 |42,48,56/42,48,56/42,48,56/42,48,56| 56 
4 | 42,56 | 42,56 | 56 =| 56 56 56 56 4 | 42,56 | 42,56 |42,48,56)/42,49,56| 56 56 ~—s|:«56, 66 
4 | 56 56 | 56 | 56 56 56 56 4156 | 56 56 —s|:«56 5 156 ~=|:56, 66 
4% 156 | 56 56 =| 56—s«(56**, 66/56**, 66) 66 4 | 56 56 56 —s«|:«456 56, 66 | 56,66 | 56, 66 
4 | 56 56 56 —s«d| «56 66 66 66 lg | 56 56 ~=—s |: 556, 66 | 56,66 | 56, 66 | 56, 66 | 66 
l4 | 56,66 | 66 | 66 66 66* 66* \% | 56,66 | 56,66 | 56,66 | 56,66 | 66 66 
34 |66, 56**66,56**| 66* | 66* | ae 34 | 66 | 66 | 66 | 66 | 
eg 66* fats | 1 | 66 66 i ae a | 
{ 





* Built by a number of manufacturers in a non- NEMA frame larger than 
66 frame for totally enclosed duty. 
** 56 frame not reported for totally enclosed construction. 
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Totally enclosed motors reported were propeller fan duty with motor 
in air stream. 
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the particular NEMA frames, it will be necessary for 
the user to contact his particular supplier before decid- 
ing on his machine dimensions. 

Because there are few manufacturers of certain types 
of single-phase motors, the detail tables have been lim- 
ited to split-phase, capacitor-start and permanent-split 
capacitor motors, also repulsion-start induction motors 
and polyphase motors. Only one manufacturer reported 
making a shaded-pole motor in a NEMA frame size. 
Two-value capacitor motors are made only on special 
order in these Few companies make repulsion- 
induction or straight repulsion motors in fractional- 
horsepower ratings. 

Frame 
shown in 


S1Zes. 


sizes reported for split-phase motors are 
Table VI. The starting current of the split- 
phase motor is probably the greatest of all single-phase 
motors, but is an inexpensive motor to build and pro- 
duces satisfactory results on many applications. Wash- 
ing machines, ironing machines, fans, small grinders 
and some refrigerators are examples of mass-produced 
items using this type motor. It is also built in a two- 
speed type primarily for fan duty. 

Where the starting loads are too great for the split- 
phase motor, the phase-angle relation can be improved 
by the use of a capacitor in the starting winding. The 
capacitor-start motor has good starting torque, excel- 
lent pull-up torque and uses less amperes per unit torque 
than the split-phase type. Table VII shows the frame 
sizes used by various manufacturers for the fractional 
horsepower range. 

The permanent-split capacitor motor, 


Table VIII, is 


“Definite - purpose” motors 
built to NEMA ss standards. 
(Left) Westinghouse _ split- 
phase sump pump motor 
built in 4% hp, 1725 rpm 
(60 cycles). (Right) General 
Electric % hp, 3450 rpm 
single-phase jet pump motor. 





designed primarily for good full-load efficiency, 
factor, and low noise. 


power 
An oil-filled capacitor is used and 
no electrolytic or starting capacitor is added. As a re- 
sult the starting torque is low, but it is a very satis- 
factory motor for direct-connected fans which require 
very low starting torque. Since the fan load builds up 
as the cube of the speed, this type motor is well able 
to supply the power as it is required. As a rule, these 
motors are totally enclosed and operate in the air stream 
of the fan. 

The running performance of the capacitor-start in- 
duction motor may be improved by the use of a running 
capacitor which has a different value than the starting 
capacitor. The two-value capacitor motor may be de- 
signed to draw less starting current for a given torque 
than the capacitor-start type. It also has a higher effi- 
ciency, higher power factor and is quieter. The addition 
of the second capacitor adds to its cost and a few are 
made in fractional-horsepower sizes. 

A motor used interchangeably with the capacitor- 
start type is the repulsion-start induction motor, Table 
IX. It uses only one winding in the stator but has a 
wound armature similar to that used in d-c motors. It 
has series motor characteristics until it reaches approxi- 
mately three-fourths speed, at which time a centrifugally 
operated short-circuiter makes contact with the bars of 
the commutator. The motor then performs as an induc- 
tion motor. 

Since the repulsion-start motor can be used inter- 
changeably with the capacitor-start motor, some manu- 
facturers no longer manufacture both types. 


They feel 





Table [IX—Reported NEMA Frame Sizes Used 
for Repulsion- Start Induction Motors 





Table X—Reported NEMA Frame Sizes for 
Fractional-Horsepower Polyphase Motors 





60 50 60 50/25 60 | 50 | 60 cps 60 | 50 60 50/25 60 50 60 cps 

Din: fserrcendateinee instant iciareh his fans nce on iin encedapenenan renga 
P 3450 | 2850 | 1725 1425 | 1140 | 950 ‘860 rpm Pl 3450 | 2850 | 1725 | 1425 | 1140 | 950 (860 rpm 
1/20) | | | | | | 1/20| 42 ) 42 | 42 a2 «(| s6)~=CO| 56 56 
1/12} 56 |56 |56 |56 | 56,66 | 56,66 | 1/12] 42 «| 42~—=«*| 42 22 «86«156~—CO| «56 56 
4156 | 56 | 56 | 56 56,66 | 56, 66 | M4 | 42,56 | 42,56 | 42,56 | 42,56 | 56 156 | 56 
%|56 | 56 | 56 | 56 | 56,66 | 56,66 | % | 42.56 | 42,56 | 56 56 | 56 = | 56 56, 66 
4 | 56 56 | 56 | 56 (56°, 66/569", 66| %156 | 56 | 56 56 56 | 56 56, 66 
14 | 56,66 | 56,66 | 56,66 | 56,66 | 66 | 66 | 4/56 |56 |56 | 56 66 | 66 66 

V4 | 56,66 | 56,66 | 66 oa | 66* 14 | 56,66 | 56,66 | 56*, 66] 66 66 | «66 

Si. to Cee Lee ye | 34 | 56°, eo 56*,66| 66. | 66 | | | 
1 | 66% | 66 | | | | eo ee RP. cnco) Beye | 


| 


| 
| | 


* Built by a number of manufacturers in a a noa-N E MA frame larger than 
66 frame for totally enclosed construction. : 
** 56 Frame not reported for totally enclosed construction. 


| 





* 56 Frame not reported for totally enclosed service. 
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Table XI—Reported Performance Data on Single-Phase Fractional-Horsepower Motors 


Speed rpm Full load Torque in oz-ft 
- Locked- —— - 
Full rotor Locked Break- 
ype Sync. load Volts Eff. PF. App. Eff. Amp rotor down 






Split-ph. 1800 725 L15 41.5 18.5 20.1 
Split-ph. 1800 1720 115 38.5 51 19.7 
ly Split-ph. 1800 1740 115 64 58.5 37.4 28.5 235 34.5 
ly Cap.-start 1800 1735 115 60 60 36 18 10 25 
14 Cap.-start 800 725 115 63 61.5 38.7 19 50 36 
le Cap.-start 1800 1728 115 68 67 15.6 25 65 4A 
Cap.-start 1800 1770 115/230 70.5 65 15.8 
( Cap.-start 1800 1740 115/230 71.5 60 12.9 20.5° 103 70 
{ Cap.-start 1800 730 115/230 74 67.5 50 2i 6" 144 104 
i Rep.-start 1800 1725 115/230 TL 57 10.7 20* 180 110 


induction 


* These values are for 220 volts 








Table XIl—Reported Performance Data for Three-Phase Fractional-Horsepower Motors 


Speed rpm Full load Torque in oz-ft 
- Locked- 
Full rotor Locked Break- 
Ip Syne. load Volts ir. PF. App. Eff. Amp rotor Pull up down 


























le 1800 1732 140 77 65 50 3.96 5 56 68 
ly 1800 1740 220/440 78 64 19.9 3.8" 113 a 121 
ly 1800 1725 220 73 80 58.4 12 97 82.3 
ly 1800 1745 220 79 63.8 50.5 
ly 3600 3550 220 72.5 67.5 16.3 
14 1200 1150 220 75 55 11.3 
4 1800 1730 220/440 80 76 60.8 





* This value is for 220 volts. 













that either type can handle any application sufficiently application, one or the other may be preferred. A dis- 










well to eliminate the necessity of manufacturing two cussion of the principles of operation of the repulsion- 
lines of motors. But even though the locked-rotor and start motor was given in ELECTRICAL MANUFACTURING 
breakdown torques are substantially the same for both in the article “New Single-Phase Motors in Integral- 
motors, the characteristics of the torque and current Horsepower Ratings” published in the April and May 
curves are sufficiently different so that for a particular 1950 issues. 


Table X shows the frames currently used for poly- 
phase fractional-horsepower motors. It will be noted 
that in many cases the same horsepower assignments 
have been made as for single-phase motors. There is one 
major difference, however. Polyphase motors are more 
efficient than most single-phase motors, so it is possible 
to build certain ratings totally enclosed in a smaller 
frame than that used for totally enclosed single-phase 
types. Most of the manufacturers reporting on totally 
enclosed single-phase motors specified non-NEMA 
frames larger than the 66 when totally enclosing the 
maximum open 66 frame ratings, such as the 1-hp, 
3450-rpm, the 34-hp, 1725-rpm, and the %-hp, 1140- 
rpm sizes. Those reporting on the polyphase enclosed 
motors, showed these ratings in the 66 frame. 

Several manufacturers submitted typical performance 
curves on scattered sizes and types of fractional-horse- 
power motors. It is not feasible to reproduce all these 
curves, and a selected few would not be representative. 
Hence it was felt that it would be preferable to tabu- 
late the most important points from all the curves. It is 
obvious that data furnished in this manner would over- 
lap in some cases while failing to cover the complete 
range. Torque information was given by some and not 
by others but there is enough information to serve as a 
rough guide on several types. 

Tables XI and XII summarize reported performance 
data on repulsion-start induction, capacitor-start, split- 
phase and polyphase type motors supplied by five motor 
manufacturers. It is seen that the three-phase motors 
have higher efficiency, power factor and maximum 


Table XIII—Typical Applications of Fractional- 
orsepower Motors 


phase 
Capacitor- 
start 
Repulsion- 
start ind. 


Split- 





Air conditioning equipment 
Blowers, belted 

Compressors, air 

Compressors, refrigeration 

Dairy machinery 

Door operators 

Dry cleaning machines 

Elevators, hoists, auto lifts 

Farm machinery 

Floor machines, sanders, scrubbers 
Food processing machinery 

Hay hoists and hay driers 
Laundry extractors and tumblers 
Machine tools 

Medical equipment 

Milking machines 

Motion picture equipment 

Oil burners 

Paint spray equipment 

Printing machinery 

Propeller fans* 

Pumps, all kinds 

Pumps, gasoline dispensing 
Pumps, jack 

Stokers 

Woodworking machinery X 
Washing machines X 


tot ate 
KAKA AK KAAKAL AA 


MK nh KKK KKK KKK AKA AX Polyphase 


An KAxKKKYH 
bd bd dd odd Od A 


OA od 
Ar 





* Also perma-split capacity and shaded-pole. 
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Partial List of Manufacturers of Fractional-Horsepower Motors Made in NEMA Frame Sizes 


























om Types End Shields Enclosures Mounting 
— - . a : o.oo, a 
aeemenaid Cap. | Two |Perm. ; : 
statt — — $ a 

Allis Co., The Louis te, 66 | e | e | |e\e @ * | @ 
Baldor Electric Co = ss] S| S| «| Seee 56,66] =| = 56.66] | e | @ | © 15,8/6,8) 4 [68] e | (68! | e 
Bodine Electric Co 42 | | 42 | r te el » r ps ae ees aS OT RED OE EO 
Century Electric Co 56 | 56,66 6 | | 56,66 |e |e) elelel felelelele 
Delco Products Div,GMC_ | 56 [56,66] | | 6] | sgl |ele| |elele| izsa25 e¢|e|e 
Diehl Manufacturing Co 5666 566 56-66 | ele | le Pe out O42 % Te 
Electro Machines, Inc 142,56 onde | [ele elelele|lele |e 
Emerson Electric Mfg. Co 42,56 56,66] | 56,66 Lele 1 aa ei e\ | el|lele 
General Electric Co 42,96 | 56,66) ERE | | 56,66 eje ,e|e | e (1,2) | (2,8) eit i 
Hoover Co., Kingston-Conley Div. | 56,66 | 56,66) | | | 56,66 e|je| 2 @el|ele|je|e 
Howell Electric Motors Co 96,66} | | | 56,66 e |e | e ee ei'e|e|ei\e 
Leland Electric Co. 56,66)56,66| | [56,66] | [5666] |elelelelele| Jelelelele 
Marathon Electric Mfg. Co. 56 456,66) | 66 | 96,66 1) * | @|e el eli elele 
Master Electric Co. ss]. ~—_—«( 56,66) 56,66|56,66] 56,66) 56,66|56,66 ele) | ele ele elele 
mao eenie asia tal | | taal Pe beet tot [pele te bets 
Smith Corp., A.0 56,66; 56,66) |ele| |elele el elelele 
US. Cecil Molen, et 1 (tL LT L ee re 
Wagner Electric Corp.* nate 56,66) 56,66 7 ails P | elele | oo. “e | | 5. ele 
Westinghouse Electric Corp. | se 56,66| 56,66 > F a | 56,66 | . o[s ~ | ele | - la,3)] cls 








*Also furnish 4o-hp shaded-pole motor in Frame 42 __ 


torque than the corresponding single-phase motors. 
Some of the many types of fractional-horsepower 
motors are illustrated. Steel frames and cast iron end 
shields are a common construction. One manufacturer 
uses die cast aluminum end shields. While most frac- 
tional-horsepower motors use a rigid, horizontal con- 
struction, they are also built with resilient mounts for 
applications where quiet operation is important. Vibra- 
tion is absorbed to a degree and isolated from the part 
to which the motor is mounted by a rubber, felt or 
spring mounting. Mounting the motor in rubber rings 


end end shield provided with a mounting face so that the 
motor may be mounted directly on the driven device. 
NEMA Type C face mounting is standard in frames 
42C, 48C, 56C and 66C. Type C is distinguished from 
NEMA Type D flange mounting for integral-horse- 
power motors in that the bolt circle is within the face 
area in Type C and within the flange annular area in 
Type D. In both designs, the motor frame is located 
with respect to the housing of the driven member by a 
rabbet fit. Some face-mounted definite-purpose motors, 
like oil burner motors, depart from the Type C stand- 


around the bearing hub is the most common mount. 


ard. Definite-purpose motors such as those for jet 
Some fractional-horsepower motors have the shaft- 


pumps, sump pumps, stokers, fans and blowers, gaso- 
line-dispensing pumps, oil burners, washing machines 
were the first types of fractional-horsepower motors to 
be standardized. 

Although every manufacturer responding to the ques- 
tionnaire indicated the availability of ball bearing mo- 
tors, sleeve bearing motors are still supplied in larger 
quantity in fractional-horsepower ratings. 

Explosion-proof motors are made in fractional sizes 
for use in hazardous locations for driving such equip- 
ment as gasoline dispensing pumps and flour mill ma- 
chinery. 

Table XIII summarizes the principal applications on 
which the various types of fractional-horsepower motors 
are used. 

From the master table it can be seen that representa- 
tive motor manufacturers are supplying most fractional- 
horsepower types in the new NEMA frame sizes. As 
in most standardization work, there often is a lapse 
of years between the time standard dimensions are set 
up and when a substantial number of manufacturers 
are enabled to make the necessary and costly changes 
in tooling to conform to the new standards. Today, if a 
driven machine is designed to accommodate a motor 





Typical capacitor-start motor built to NEMA standards. 
This is an Emerson-Electric 4%-hp in NEMA 56 frame, 


with welded steel frame and _ cast-iron end_ shields. 


(Continued on page 220) 
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structing 


~ 


Vomographs 


Alignment charts have found general use in design, but far 


greater possibilities exist for use in quality control or check- 


ing of engineering performance standards in production. 


Here are the basic steps in designing suitable nomographs. 


E. B. STEINBERG, Engineer-in-charge, Science Division, The Reflectone Corporation 


~-OMOGRAPHS for quality control or produc- 
tion checking purposes require no greater skill 
than reading a voltmeter, pressure gage, or 
micrometer. When designed for unskilled and semi- 
skilled shop personnel to calculate performance against 
engineering specifications, substantial economy and in- 
creased production efficiency can be achieved. In one 
example, internal clearances in centrifugal pumps were 
checked from measurements of external pressure and 
leakage-rate readings. To determine the acceptance or 
rejection of each unit, the test sheets were given to an 
engineer who spent several minutes on each unit in 
mathematical computation using a slide rule and adding 
machine. After devising a suitable nomograph, the test 
operator was able to check the internal clearance of 
each unit and determine its acceptance concurrently 
with the test. 

Nomograph inspection has also been applied to the 
production of ceramic capacitors consisting of two 
parallel metal plates with an intermediate ceramic 
layer. After reading the capacitance and knowing the 


distance between the plates, the dielectric constant of 
the ceramic can be checked on a simple alignment chart ; 
or knowing the dielectric constant the thickness of the 
ceramic layer is readily determined on every capacitor. 
Whenever calculations are to be performed which re- 

quire the same mathematical formula but with varying 
limits, nomographs or alignment charts can be used. For 
example, capacitance of the parallel-plate capacitor men- 
tioned above is given by the formula: 

C = 0.0885 KA/t 
Where C = capacitance in mmf 

A = area of plate in sq cm 

t = thickness of dielectric in cm 

K = dielectric constant 





Typical conditions for a useful nomograph are when 
the area (size of capacitor) remains constant and C, 
K and ¢ vary within certain limits. 

Most problems can be solved with the help of a 
simple nomograph consisting of parallel straight lines, 
with one line for each variable. The readability of a 
nomograph depends largely on the arrangement of the 


Scale Valve iin sas 
ao ile aa m . 
012345678 9DNRBHEHTNBMNO 1 3 
0 | 2 25 5 7.5 10 (b) 4 
se tia ee ee ee 
3 45 
wee WO Bees ee 7S 
01 LS 2 2.25 2.5 os ah 
il, X M2 
:—— (1) 
Im,+ M2 
] us 2 3 4 5 678910 20 40 60 80 100 (e) logu b aa 


— = —*_ (2) 
a+b m,+im2 e 


Fig. 1 (left)—Seales used on nomographs depend on the function. At a, b, c and d are shown natural scales; at e 
a logarithmic scale. The length of the scale depends on the range of the function and the accuracy needed. Fig. 2 
(right)—The modulus m is the length of the scale divided by the range. Distance between parallel scales in terms of 


the moduli is given by these two simple equations. 
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Table I—Computed Scale Values 






























gan 00 9 

i 2 

: 3 D-Scale A-Scale 

4 Value Function Distance, in. Value Distance, in. 
! 9 aa D D2 D2 x me A A x ms 
: < sare Loren 

! Ni 0 0 0 0 0 

! 3 ' 1 l 0.05 5 0.125 
1 ' 
2 8 bs 8 2 1 0.2 10 0.25 
Y& ra a ‘ r o 

| 5 ab 3 9 0.45 | 20 0.50 
| 

| 3 5 1 16 0.8 | 30 0.75 
Se 3> 5 25 1.25 40 1.0 

! 6 36 1.8 50 1.2 
1 

! 5 7 49 2.45 60 1.5 

! 9 8 64 32 70 B75 
! 

| 4 9 81 1.05 | 80 2.0 
: 10 100 5.0 | 90 2.25 
t i 10 Pa 

Fig. 3—Nomograph for the area of an annulus. 
on |. b:2" Seales are as calculated in Table I with A=22 at 
i ae ae Q:2------ sconces Gtg ----- 


0.55 in. from zero on the A scale. 


scales which must be spaced from each other in a 
definite relationship. To achieve the required accuracy 
sufficient time should be spent with the initial layout, 
and the original chart should be made with a scale en- 
larged 2 to 4 times. Nomographs thus obtained can 
readily be reduced photographically attaining final ac- 
curacies of 2 per cent or better. 

Common types of scales used in nomographs are 
shown in Fig. 1. Scale a represents the function y = w; 
scale b, y = 0.5; scale c, y = u?; and scale d, y= u3. 
Scales a through d are “natural” scales as contrasted 
with scale e which is a “logarithmic” scale y = log u. 
The scale to be used in the nomograph depends upon 
the mathematical relationship between the members of 
the function as will be shown later. 

Another basic concept in nomographs is the “scale 
factor” or “modulus.” This is the length of the scale 
divided by the range of the function. The scale factor 
chosen depends on range of the function and size of 
paper. For example the modulus may be found as fol- 
lows: If it is desired to have a range of 10 to 50 for 
function y=u, and length of scale is to be 4 in., then 


4 
m = —— =0.10 
50 — 10 
Or if the function is y = uw? and the range is 2 to 5 
with a scale length of 10 in., then 


For a range from 10 to 180 for function y = u°-® and 
a scale length of 5 in., a logarithmic scale is most 
suitable because of the relationship log y = 0.6 log w. 
The modulus becomes then 


- 


S 





m 


= ——_—_————_——— =6.7 
0.6 (log 180 — log 10) 


If there are any constants in the formula or equation, 
they should be combined into a single constant which 
will be assigned to one of the variables. In most cases 
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such a constant causes a vertical shift of the line to 
which the variable is assigned. 

Basic relationships of the moduli and distances be- 
tween the parallel lines is given by equations (1) and 
(2) of Fig. 2. They are simple and easily remembered. 
With the following detailed procedure nomographs 
may be constructed with comparative ease. 


Nomograph Giving Area of Annulus 


The formula for the area of an annulus is shown on 
Fig. 3, where D is the large diameter, d the small di- 
ameter and A the area. When the constants are com- 


bined and assigned to one of the variables, the revised 
formula becomes : 


A 
ae = (D? — d?) 
0.785 
Assuming the modulus m, for D, ms for d, and mz 
for 4; D and d scales to range from 0 to 10 and 5 in. 
long each. Calculated modulus value is 0.05 for both 
m, and mg. From equation (1) in Fig. 2: 





m, X me 
m3; = — = 0.025 
m, -+- me 


Assuming the distance between the D and d scales to 
be 4 in., then from equation (2) Fig. 2, b = 2 in. Scales 
are then calculated deriving values shown in Table I. 
The D scale does not need to be calculated since it has 
the same modulus as the d scale. 

As a next step a “control” or locating value is cal- 
culated in order to properly locate the A scale in relation 
to the D and d scales. Assuming D = 8, d = 6; then 
A = 0.785 (64-36) = 22. Value 22 is on the A scale 
22 x m3, or 0.55 in., above the zero point. 

The nomograph now can be designed with the D and 
d scales 4 in. apart, as shown in Fig. 3, and the A scale 
located 2 in. from the d scale. Since the d scale is to be 
subtracted from the D scale, the d scale is reversed. The 
locating line at D = 8 and d = 6 is also shown which 
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Fig. 4—Alignment chart for power dissipation in a 
water-cooled device. Scale values and positions are 
determined in the manner described in the text. 


locates A = 22 at 0.55 in. from the zero on the 4 scale. 
The A scale can be completed by means of the values 
in Table I. 

The following is an example involving logarithmic 
plotting and scales in mm. Power dissipation of water 
cooled devices is given by the formula: 

P 0.264 qt 

where P = power dissipated in kw 

g water flow in gpm 

¢ = temperature rise in C 
The following ranges are chosen: P from 1 to 200, q 
from 1 to 30, and ¢ from 4 to 50. Assume the g scale to 
be 200 mm long and ¢ scale 184 mm. Distance a + b 
is chosen to be 90 mm. For the first step the above 
equation is transformed into logarithmic form and the 
constant assigned to P. Then: 

P 
log = log q +- log t 
0.264 
Assigning m, for the qg scale, ms for the ¢ scale and 
calculating the value of the modulus: 
200 
my = 1 
log 30 — log 1 
184 
Meo = 167.2 
log 50 — log 4) 


wae 
mn 
= 


From equation (1) of Fig. 2, mg is 74.8 mm, and 
from equation (2) b is 49.7 mm. 


Scales can now be calculated as follows. The P scale 
has a vertical shift in view of the constant 1/0.264, the 
function of the scale being y = log P/0.264. Since all 
values of log P are to be divided by the same value, this 
factor may be neglected. The shift automatically will be 
accounted for when setting the locating value. 

In order to locate the vertical shift of the P scale, an 


example is calculated, such as g = 2 and t = 4, then 
P= G2et 3 8 = 2.1. Locating P 2.1 at the scale: 
log 2.1 = 0.322 and mz K log P = 74.8 « 0.322 = 24 


Table Il—Computed Scale Values for Nomograph, Fig. 


Value Function Distance, mm Value Function 

q log q log q xm; t log t 
| 0 0 1 0 
15 0.17 23 5 0 
2 0.3 10.6 6 0 
2.5 0.4 54.2 7 0 
3 0.48 65 $ 0 
| 0.6 BL .2 9 0 
5 0.7 95 10 l 
6 0.78 105.6 15 | 
7 0.85 115.4 20 | 
{ 0.9 122 25 l 
y 0.95 129 30 l 
10 1.0 135 35 l 
12 1.08 146 10 l 
14 1.u5 156 50 | 
16 Ze 165 

18 1.26 171 

20 1.3 176 

25 1.4 190 

30 1.48 200 


Distance, mm 
log t x me 


100 
117 
130 
142 


150. 


159 
167 
197 
217 
234 
247 
257 


267 
284 


wun 


mm. Consequently, the value P = 2.1 will be ! 
24 mm above the start of the P 
above the zero point. 


Fig. 4 shows the finished nomograph. 
that finer graduation can readily be achieve 
lating intermediate values in Table II. 


Double Alignment Charts 


A nomograph may be composed of mor 
parallel lines. Consider the formula, 


A 


Value 


P 


Noh = 


o_o 
a1 
— vio 


30 
10 
50 
100 
150 
200 
250 


300 


scale, in this 


- 


~ 





cated at 
24 mm 


‘ 


obvious 


calcu- 


in three 
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Fig. 5 (top left)—Double alignment charts are useful for some types of formulas to reduce them to single steps. 
Fig. 6 (bottom left)—When formulas involve both natural and logarithmic scales, the transition from one to 
the other can be made in this manner. Fig. 7 (right)—This nomograph gives the weight of a hollow tube of a 
given length in materials of two different densities. Example shown is for D—7, d=3, 1—5 in. 


This equation can be transformed into the form log 
A + log B = log C + log D. Since both sides of the 
equation must be equal, say value R, 


log Ae at log B= log R 
log C+ lg D= log R 


Therefore, a nomograph for this equation can be de- 
signed using the R scale as “pivot” point. Fig. 5 shows 
such a nomograph schematically. For the construction 
it is necessary to mark at least one reference or locat- 
ing point on the KR scale. However, in the finished 
nomograph the / scale can be entirely without mark- 
ing. This method of breaking down complex formulas 
into single steps may be expanded similarly to obtain 
nomographs with three or four consecutive alignments. 


Charts Combining Natural and Logarithmic Plotting 


Certain types of formulas which involve the use of 
natural and logarithmic scales require a transition from 
one scale to the other. At 4 in Fig. 6 two parallel scales 
are shown, the # scale being a natural scale of y = x, 
the S scale being a logarithmic scale with function 
y = log x. Points of equal value are connected by 
straight lines. At B is shown a similar transition from 
y = x* to y = log x. The distance between the R and S 
scales is immaterial, but it should not be too small as 
the accuracy would be impaired. 

Consider the formula for the weight of a hollow tube, 
as shown in Fig. 7, where Ii’ is weight in lb., D is out- 
side diameter, d is inside diameter and / is length (all in 
in.) and ¢ is specific weight. The weight of steel (¢ = 
0.28) and for copper (c = 0.32) is to be incerporated 
in this nomogram. 

The above formula can now be simplified : 
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for iron W /0.22 1 = (D*? — da’) (A) 
for copper W’/0.25 1 = (D* — da’) (B) 


Equations (A) and (B) differ only by a constant 
which merely causes a shift of the scale with respect 
to its zero value. Consequently, for the moment equa- 
tion (B) may be neglected and the nomograph con- 
structed for equation (A). Two new equations can be 
derived from equation (A) each of which can be used 
to design part of the nomograph. 


D? — &@& = R (C) 

W 
log = log R + log /l (D) 

0.22 
Referring to equation (C), D ranging 0 to 10, 
d from 0 to 10 and both scales 5 in. long, the modulus 
is 0.05, and for the R scale (mms) a modulus of 0.025; 
with distance « h assumed to be 3 in., thet 1.5 in. 


Nomograph for equation (C) can now lesigned 


and by locating one point on the #& scale, this scale can 
be finished. The d scale is reversed with respect to the 
D scale as its values are subtracted in 
Equation (D) 


equation. 
then gives the logarithmic part of the 
nomograph. As shown in Fig. 6, a new line designated S 
is drawn to the right of R. If the length of this S scale 
is not to exceed 4 in., then 


/ 


ro 
~ 


log 100 log 1 
If the / scale ranges from 1 to 12 and is 5 in. long, 
the modulus mp» is 4.64, and mz is 1.4. With a+b) 
taken as 3 in. long, b becomes 2.1 in. 


(Continued on page 218) 
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Movable-electrode transducer 


in dynamic balancing 


Automatie balancing machine employs an electron 


J. R. STOVALL 
Project Engineer 
Eckert-Mauchly Computer Corporation 


tube with an elastically mounted electrede; cir- 
cuit measures both displacement and position of 


unbalance instantly and accurately at low frequen- 


cies, and provides signals for servo control system. 


UTOMATIC operation of equipment for dynamic 
A balancing places added demands in sensitivity and 

speed of response on the methods of measuring 
unbalance, particularly when lower rotating speeds are 
desirable. Usual methods of mounting and rotating 
the work are generally suitable but conventional 
methods of detecting and measuring displacement of 
the rotating part place serious limitations in service- 
free operation needed for continuous unattended use. 

In the Electrodyne balancing machine, Fig. 1, made 
by Tinius Olsen Company, Philadelphia, work is placed 
on two bearings adjustable for center distance. <A 
cradle supporting the bearings is mounted on two 


24 





E¢ = 6.3 volts 





Grid volts =O 


16 | Load resistance (ohms) 
=75000 


0 20 
Angular deflection of shaft,min. 


flexible cantilever supports at each end, allowing the 
cradle to deflect under unbalance forces when the work 
is rotated. A flexible coupling between the drive motor 
and the work is designed so as to not inhibit deflection 
of the frame. Elastic deflection will produce separate, 
nearly harmonic, motions at each support, dependng 
on the amount and position of the unbalance and the 
reaction between the two. 

By placing motion pickups at each flexible support, 
these motions may be resolved electrically into indi- 
vidual components when a portion of each signal is 
mixed with the other. But a simpler system is obtained 
if the pickup is located in the plane where the correction 


“” 


Plate milliampere 





0 
l0 20 30 0 50 100 150 200 250 300 350 
Plate voltage 


lo O 






Fig. 2—Movable electrode tube as a motion pickup produces 2 volts output for 0.001 in. movement at the tip of the 
actuating pin. Characteristics are shown on the two curves. Deflection is measured from the undeflected position with 
respect to the diaphragm as a fulcrum. Addition of a mass to the actuating pin makes the tube an acceleration transducer. 
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Fig. 1—Self-indicating dynamic balancing machine supports the work on bearings ad- 
justable along the cradle to bring the balancing planes over the pivots. Cradle is sup- 
ported on elastic cantilevers at each end, and work is rotated through a flexible coupling. 
A transducer mounted at each pivot produces a signal from which the amount and phase 
of unbalance can be read on the meters. For automatic unattended service, meter inputs 
are fed to servo systems, computers and sequence controls to apply the required correction 


Flexible 
coupling 


is to be made. A pivot rigidly restraining motion is 
then inserted in the plane of one pickup, eliminating 
reaction of unbalance at this point on the deflection at 
the other pickup. The signal obtained will then show 
the magnitude of the unbalance and its location with 
respect to the drive shaft for one end of the work. Pivot 
positions and pickups are then reversed to measure un- 
balance at the other reference plane. 

Usual methods of balancing have provided some 
visual indication of the locations of the unbalance com- 
bined with some quantitative indication of the relative 
amount of unbalance. The operator notes these two 
indications and then adds or removes weight at the 
proper place, exercising more or less skill and judgment 
depending on the accuracy of the indication. For 
maximum sensitivity in correcting small amounts of 
unbalance high balancing speeds often have been needed. 
Visual means for sensing displacement and relative posi- 
tions of unbalance are: 

Stroboscope triggered by contacts closed by un- 
balance deflection. With light flashing on a rotating 
calibrated scale the position of unbalance can be 
indicated, and a dial gage may be used to indicate 
the amount of deflection. 

Optical methods can show visually on a screen both 
the angle and the amount of unbalance. 

Sparks triggered by contacts closed by deflection 
and appearing at the end of an arm rotating in step 
with the work have also been used to give a visual 
indication. 

Oscilloscope fed by amplified electrical pickups has 
been employed to present a visual indication of amount 
and position of unbalance. 

Potentiometers are manually adjusted in another 
method to null the output from electrical pickups 
sensing the deflection; nulling voltages derived from 
phase shifters determine the angle. Dials can be 
arranged to give calibrated values for both deflection 
and phase. 

Another method uses a mechanical rectifier to 
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split the sine wave at 90 and 270 deg for zero d-c 
current indication to measure phase ; normal rectifica- 
tion gives amplitude. 

All of these methods in one way or another leave 
much to be desired for an automatic balancing system. 
The ideal system for such service requires good sensi- 
tivity at low speeds to handle the weights and diam- 
eters of the usual specimens. It must not affect the 
elastic behaviour of the system, must extract the mini- 
mum energy from the system, and respond accurately 
to low amplitudes. The sensing element must be sturdy 
and reliable.* 

Sensitivity to low deflection can be obtained from a 
system operating on pressure rather than deflection, but 
“noise” or unwanted pressure variations are usually 
troublesome. An advantage of a deflecting elastic system 
is that it greatly reduces noise by its own filtering 
characteristics. 

The movable electrode tube, Fig. 2, meets these re- 
quirements very well. It is a small-amplitude, non- 
reactive transducer with high mechanical and electrical 
sensitivity. This electron tube is about 1% in. long 
and %, in. diam. It has a deflection sensitivity of 
about 2 volts per 0.001 in. movement at the end of the 
actuating pin, with 20 volts maximum output. Per- 
formance characteristics are included in Fig. 2. Mechan- 
ical sensitivity of the tube is so good that it places 
severe requirements for zero stability on the equipment 
with which it is used. 

Instead of sensing deflection; the tube can be readily 
converted to an acceleration pickup by adding a mass 
to the deflection pin and mounting the tube itself to 
the moving part, as described in the accompanying box. 
An acceleration pickup is even more simply used than 
the deflection type. However, standard velocity and 
acceleration tubes currently made are not designed for 
best sensitivity at frequencies below 10 eps. 

When used as a displacement device on balancing 





* See “Transducers—Sensing Elements for Servos,” by J. R. Stovall, 
in ELECTRICAL MANUFACTURING, April 1950, page 88. 
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equipment, the tube is simply mounted on the frame in 
an enclosed holder with the pickup pin in contact with 
the point being measured. With one pivot of the stand 
engaged, the problem is to measure the output signal 
at the other support and the phase difference between 
this signal and a reference signal generated at a known 
angular position on the drive shaft. This measurement 
is then repeated using the first transducer with the 
second pivot engaged. The two signal amplitudes give 
the required mass removal (or addition, if desired) for 
each end, and the two phase measurements indicate 
the respective angular positions around the test piece at 
which the removal (or addition) is to be performed. 
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Fig. 3—Linear amplifier produces a meter indication and an output voltage 
proportional to deflection. For phase-angle indication the sinusoidal output 
at A is converted to pulses, differentiated and compared with a reference 
pulse C in a “flip-flop” 
function of the time between pulses since current is constant during the 
conducting time. Thus the meter indicates directly the position of unbalance. 


circuit. Reading of the angle indicating meter is a 





The signals normally are sinusoidal. For the phase 
reference signal it is more convenient to generate a 
pulse, since the phase-measuring circuit requires a pulse 
which is readily generated at high level. 

To indicate the “amount” and “angle” corrections the 
circuit in Fig. 3 is used. This application was developed 
in conjunction with Technology Instrument Company, 
Waltham, Mass., using their “phasemeter” circuit. The 
output of one of the two pickups is selected by the signal 
relay, which is operated by switches actuated by en- 
gaging either pivot. When both pivots are engaged and 
the supports are locked, the amplifier input is grounded 
to prevent overload signals when a specimen is being 
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Fig. 4—Reference pulse C combines with signal pulse 
D to produce meter input shown at E. Current fed to 
the integrating meter is a constant value when it flows, 
but the ratio of time on and time off varies with the phase. 


placed in the machine. The selected pickup output goes 
through a low-pass “hash” filter to a switch attenuator 
to provide selectable unbalance sensitivities. The at- 
tenuator output is then fed into a two-stage linear feed- 
back preamplifier which, with the other circuits, is fed 
from a regulated power supply for stability and accu- 
racy. The amplifier is conventional excepting that it 
must operate at frequencies as low as 2 to 6 eps for 
testing large specimens which must be run as low as 120 
rpm. However, many applications are essentially single 
frequency and therefore operation of the amplifier in 
cutoff, if needed, is not serious. 

Output of the preamplifier is fed into a cathode fol- 
lower to deliver linear low-impedance power into the 
“amount” indicating meter. The cathode circuit there- 
fore contains a full-wave crystal rectifier, a filter, the 
“amount” meter, and the meter calibrating resistance. 
Thus the amplitude signal and hence the amount of un- 
balance in the specimen is directly and instantly indi- 
cated by the meter. 

Preamplifier output is also fed, at point A in Fig. 3, 
into the amplifier-limiter stages of the “angle” channel. 
This channel first amplifies and limits the signal to 
produce a sharp square wave, introducing regeneration 
into final limiting to further steepen the wave front. 
This circuit employs two conventional stages of double- 
triode cathode-coupled amplifier-limiters. The third 
similar stage differs in the use of regeneration. At A 
and B in Fig. 4 the progressive waveforms through the 
phase channel are shown. 

The square waves are then fed by the final triode (a 
low plate rsistance tube) into a resistance-capacitance 
differentiator, which generates sharp, short negative 
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Fig. 5—Chassis behind the indicator panel includes the 
linear amplifier, amplifier-limiter, differentiator and flip- 
flop circuit. Constant-voltage power supply is in pedestal 
of the machine on which the indicator panel is mounted. 


pulses, discriminating against positive pulses because 
of the low plate resistance of the tube. Because of the 
heavy clipping of the wave, and also because of the 
shortness of the pulses, these negative pulses coincide 
exactly with the positive slope-axis crossing of the 
signal from the selected pickup, as indicated by C of 
Fig. 4. Pulses are fed to one grid of the measuring 
flip-flop circuit. The other grid of the flip-flop receives 
the reference pulse generated at a specific point on the 
drive shaft of the balancing machine. The flip-flop cir- 
cuit measures the angle between this physical point on 
the drive shaft and the point on the unbalance signal 
wave directly locates the angle of unbalance. 

The reference pulse is conveniently generated from 
a d-c source in any of several ways: by a properly 
damped short-interval contact, such as a conducting 
segment in an insulating disk which rotates and is 
swept by a small contact ; or by a longer interval contact 
with a differentiator, polarity discrimination being 
obtained by unequal charge and discharge times. The 
latter method is shown in Fig. 3. 

Thus each of the measuring flip-flop grids receives a 
train of pulses with a phase difference equal to the 
angle of unbalance in the test specimen. The flip-flop 
has the “angle” meter in one of its cathode leads. This 
cathode current joins the other cathode current (for 
symmetry) and passes through a current-adjusting re- 
sistance to ground. 

Operation of this flip-flop circuit is simple. If the 
tube not connected to the meter receives a reference 
pulse it is turned off and the meter tube is turned on. 
If immediately thereafter the meter tube receives a 
signal pulse it is turned off again. The meter tube thus 
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Y ADDING a mass to the probe of 
B the RCA-5734 tube as shown in 
the cutaway model, the Calidyne Com- 
pany, Winchester, Mass., converts this 
motion transducer to an acceleration 
pickup. The tube is rigidly mounted in 









has conducted only the portion of the time as shown at 
E in Fig. 4, corresponding to the phase difference be- 
tween the reference and signal pulses. Hence the 
average or integrated current through the meter indi- 
cates directly the angular difference between the refer- 
ence point and the unbalance point. 

The “on” current of the tube is constant, only the 
“time on” portion being varied by the action of the 
pulses on the flip-flop circuit. The adjusting resistance 
is used to set the full-scale meter reading when the meter 
tube is continuously on, corresponding to a 360-deg indi- 
cation. The meter can be switched to various full-scale 
ranges by shunts. Thus the integrated current in the 
meter directly indicates the angular position of the un- 
balance relative to the reference point on the drive shaft. 

When the specimen stops spinning after the drive is 
switched off, it need only be rotated to the position 
read from the meter, using the calibrated circle on the 
drive shaft. This brings the unbalance to the chosen 
location. 

The operation of finding unbalance in a specimen 
consists of pressing a “start” button to spin the speci- 
men, and immediately the amount and position of un- 
balance at one end of the specimen appear on two 
meters. The equipment has considerable advantage 
over formerly available equipment in sensitivity, speed 
and versatility. The sensitivity and reliability of the 
system are presently limited primarily by non-electrical 
factors, specifically the mechanical noise level. These 
factors include internal hash, nonharmonic vibration 
especially at low unbalances, and variable damping 
within the equipment, in addition to customary external 
noise. 

Using the separate signals produced for amount and 
phase the equipment has been extended to provide com- 
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the holder; weight added to probe has 
an extension working against stops to 
limit maximum deflection to safe values. 

Since the elastic properties of the 
tube are fixed, sensitivity increases as 
the weight and its radius are increased, 
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but the frequency range and the maxi- 
mum acceleration also decrease with in- 
creased sensitivity. Performance charac- 
teristics are shown in the curve for 
masses giving natural frequencies from 
80 to 600 cps. 





automatic 


pletely 
equipment. 
puters, and automatic cycling of drills or welders, plus 


self-correcting dynamic balancing 
This involves the addition of servos, com- 


control sequencing for the complete operation. Equip- 
ment of this type has recently been placed in use on 
automotive assembly lines in production balancing of 
crankshaft and other assemblies. O00 


The author wishes to acknowledge the cooperation 
of L. W. Packard and W. Graustein of Technology 
Instrument Company in adapting the Shepherd phase- 
meter circuit to this equipment. 

For a list of recent articles on transducers and 
servo systems see the May issue of ELECTRICAL 
MANUFACTURING page 109; earlier articles on the 
same subject are listed in the June issue on page 132. 
None of these articles are now available as reprints. 


Four feature articles appearing in the earlier 
issues have been selected for editorial reprints, 
as announced in “Feature Article Reprints” 
page 178 in this issue. Single copies may be 
obtained without charge, along with additional 
information on any subject covered in the edi- 
torial or advertising pages of this issue by using 


Reader Inquiry Facility, page 167. 


This service is available without charge to 
readers to whom copies of ELEcTRICAL MANu- 
FACTURING are addressed, and other engineers 
included in the regular monthly routing. 
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Behavior of 


insulating materials 


at radio frequencies 






How 16 modern materials stack up electrically { 


over a very wide range of frequencies; the re- 
sults of an important research study provide 
specification guidance for the design engineer. 








Fig. 1—Test setup for measuring 
voltage across the specimen show- 
ing r-f transformer, motor-driven 
capacitor, voltmeter and cell. 


J. J. CHAPMAN, J. W. DZIMIANSKI, C. F. MILLER, R. K. WITT, 
The Johns Hopkins University 


the breakdown strength, dielectric constant, and 

dissipation factor of important insulating mate- 
rials at radio frequencies. These three properties have 
been measured at 60 and 600 cycles per sec and at 2, 
4.2, 9.81 and 18 megacycles. Dielectric constant and 
dissipation factor were determined at three additional 
frequencies—1, 7.5, and 80 kilocycles. A very brief de- 
scription of the measuring equipment and procedures 
is included. The study has been limited to solid insulat- 
ing materials. 

Dielectric Constant and Dissipation Factor. The 
values of dielectric constant and dissipation factor given 
here were measured with a Type 716 General Radio 
bridge in the frequency range 60 to 7500 cycles (in- 
clusive) and with a Type 160-A Boonton Q-Meter in 
the frequency range 80 kc to 18 mc (inclusive). Values 
were checked frequently with the Twin “T” Bridge. 

Dielectric Breakdown. Rather elaborate apparatus 
and techniques were employed in an effort to obtain sat- 
isfactory voltage breakdown data. These will be only 
briefly described here but reference (1) of the bibliog- 
raphy provides a complete description. 

High-voltage sources for the 60-cycle and 600-cycle 
tests consisted of suitable low-voltage alternators and 
a conventional high-voltage testing transformer. The 
r-f test voltages had their origin in a Collins Autotune 
transmitter which was capable of delivering 5 kw at 2 
me and tapering to 3 kw at 18.1 mc (when working into 
properly matched loads). Transmitter output was de- 
livered to the primary of a low-loss r-f transformer. 
The high-voltage secondary of this transformer was 
tuned to resonance by a motor-driven liquid-dielectric 
variable capacitor connected in parallel with the test 
specimen capacitor. To obtain maximum test voltage, 
an effort was made to maintain a high inductance- 
capacitance ratio in the resonant secondary circuit. The 
test voltage was varied by means of a Variac which 
controlled the grid bias on the final amplifier of the 


r HIS article presents recently obtained data on 
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transmitter. This Variac was driven in such a manner 
as to produce a uniform rate-of-rise of voltage and to 
attain maximum voltage in 35 to 45 sec at all frequencies. 

Test specimens generally were 4-in. diam disks, 4% in. 
thick. Because of the great dielectric strength of a few 
of the materials tested it became expedient, in such 
cases, to reduce the thickness to 4¢ in. The specimen 
capacitor was designed with a 2-in. diam bottom 
(ground) electrode having a %-in. radius on the 
peripheral edge contacting the specimen. Upper (high- 
voltage) electrode was of 34-in. diam and its contact 
edge was turned and polished to provide a %-in. radius. 
The electrode system with specimen “sandwich” was 
immersed in a high-strength liquid dielectric—dibutyl] 
sebacate. The liquid was found to become quickly con- 
taminated by solid particles produced by breakdown of 
the samples and power arcs in the liquid. This difficulty 
was eliminated by a continuously operating filter and 
cooling system which provided a clean immersion liquid 
maintained at a temperature in the range 23 to 27 C. 

A fillet of stress contentration occurs in the circular 
region where the rounded edge of the high-voltage elec- 


R-fF 
voltage 
control 


Mofor-driven 
turing contro! 


Fig. 2—A partial schematic of setup shown in Fig. 1. 
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TABLE | - BREAKDOWN STRESS OF SELECTED INSULATING MATERIALS 
(VOLTS/MIL AT FREQUENCIES INDICATED FOR '/ IN. SPECIMENS; ALL VALUES ARE RMS.) 
































































































*Nominal thickness Y¢ in. 











T Numerals in parentheses indicate number of manufacturing sources for specimens. 


Description of Material ao 60 cycles 600 cycles 4.2 mc. 9.81 mc. 18 me. | 
Mica-filled phenolic, molded A 376 252 35.8 28.1 
Asbestos fabric phenolic, molded| _B 72.4 75) 36s | 455 | 47 | 66 1 
Asbestos-filled phenolic, molded | C | 854 | 51.5 _ 425 73 9.9 6.15 
Polytetrafluoroethylene™  =—=—s || =D | S566 494 348 209 i= li] CU 
Polyethylene * | e€ | 1338 | 940 336 324 | 224 205 
Polystyrene* | F 2275 |__1440 | 352 258 177 150.5 
Forsterite (ceramic) | G 291 198 169.1 126 79.1 61.5 

; (160- (143- (76- (83.1- (71- (46.2- 

teatit 2)t H -———_—_——+— 

Stosite (2) | [ 258) 199.2) 139 | 119.5) 72) 66) 
Dry process porcelain Ce 8 246 | 180.5 | 66.2 | 64.2 38.6 24.4 
Glass-bonded mica cae. e 368 |. af 81.6 78 53.5 44.8 
Ordinary glass _{[_K | 30 | 299 735. | 59.1 35.2 27.4 
Glass-silicone laminate * [ t [ 468 254 209—«||~—=«d176 94 71.2 
Glass-melamine laminate (2) | ooM (422- (292- _ (34- | (32.6- (24.7- (13.45- 

| 492) 295) 46.7) | 36.3) 24.8) 17.1) 

Paper-phenolic laminate (4) | oN oo T a 7 Ste _ Se = a 
eee ~ | "| yl as 30.3) | 241) | 221 18.3 

: s : (284- | (225- (17.8- (11.0- (14.4- (10.8- 
Linen-phenolic laminat | 0 = a 

apenas fontente t) i ft | 230) | 218) | + 164) a 17.1) | _ 163) 
Canvas-phenolic laminate (4) Pop tLe (222- (174- : (13.2- (9.9- (8.45- (8.3- 

| 319) 245) 17.3) 12.1) 
















trode meets the plane surface of the specimen. It was 
found necessary to fill this trouble zone with a material 
of greater dielectric strength than that possessed by the 
immersion medium. Monomeric styrene, sulphur and 
polyethylene were found to be valuable fillet materials. 
The choice must be consistent with the physical and 
chemical characteristics of the sample. 

Two independent methods of measuring the voltage 










TABLE II - DIELECTRIC CONSTANT (K) AND DISSIPATION FACTOR (D) VS FREQUENCY 





across the specimen were employed: (1) an RCA 25-kv 
r-f voltmeter and (2) a Sylvania Type 134 r-f volt- 
meter. The Sylvania instrument was connected across 
the low voltage end of a capacitance-type voltage divider. 
The high-voltage portion of the divider consisted of a 
ring of copper tubing located below the surface of the 
liquid dielectric of the motor-driven capacitor and hav- 
ing a fixed capacitance to the movable high-voltage elec- 










































































































































































































































* See Table I for identification 
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Material | 60 cycles | 600 cycles | tke | Ske | BO kc 
A 6.30 | .1840 5.92 1710 4.57 | .0460 
B 1674 | .3310 | 946 4380 76.7 0962 27.4 | .4020 
Cc 170.5 | .4065 | 828 | .5000 64.9 | .1093 141 | 5810 
D 2.11 | .0008 2.11 | .0008 2.11 | .0007 2.10 0007 
E 2.31 | .0008 2.31 0008 2.30 | .0007 2.30 0007 
F 2.57 .| .0007 2.57 | .0007 2.55 0006 2.54 | 0006 
G 6.27 | .0098 6.22 | .0018 6.18 | .0024 6.18 0007 
H(a)t (5.56- | (.0158- | (6.45- | (.0073- | (6.43- | (.0086- (5.40- | (.0034- 
5.78) | .0336) 5.66) | .0206) 5.59) | .0203) 5.40) | .0102) 
gs ee | eee 6.32 | .0243 25 | 6.07 0103 
6.98 0190 6.83 0118 681 | .010 6.80 0039 
. 5 |: eee | a 7.18 | .0320 0508 6.85 0113 
379 | 0012 | 3.78 | 0012 
(6.33- | (.0175- | (6.28- | (.0098- | (6.27- | (.0096- 
6.48) | .0198) 6.38)_| __.0100) 
oe (6.18- | (,0435- (4.74- | (.0218- 
7.88) 5.73) | 0377) 
0641- | (5.67- | (.0498- 
9.15) | .2940) 0736) _| 5.67) | .0536) 
(9.20- | (.2660- (6.48- | (.1395- (5.41- | (.0497- 
7.87)_|_.2145) 5.87) | __.0728) 


t Numeral indicates number of manufacturing sources for specimens. 
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trode which it encircled. An external capacitor formed 
the low-voltage end of the divider. Fig. 1 shows the 
first setup. A partial schematic is shown in Fig. 2. 

Experimental data obtained in this work are pre- 
sented here in tabular form. The breakdown data are 
given in Table I. Values shown are “average” values 
of the breakdown stress in volts per mil obtained by 
dividing the thickness of the sample (in mils) into the 
total breakdown voltage. The number in parenthesis 
which follows the material description in the first col- 
umn of Table I (also Table II) represents the number 
of sources (manufacturers) from which this particular 
material was obtained for tests. Where material was ob- 
tained from more than one source the data show the 
range between the best material and the poorest mate- 
rial tested. 

The authors wish to point out that a material re- 
ceived from any one manufacturer will not exhibit the 
wide range of breakdown stresses (and apparent lack 
of control of electrical characteristics) which appears 
in this method of presenting the test data. It is impor- 
tant however, to point out that such variations (and 
perhaps greater ones) will surely arise if materials are 
specified by terminology which is open for broad inter- 
pretation. 

In general, four samples were tested to determine an 
average value of breakdown voltage for each material 
from each source of supply. The majority of materials 
showed a deviation from the mean within the range 
+8 per cent. Many materials showed spreads much 
smaller than this over the entire frequency range. There 
were also a few “bad actors,” like one steatite with 
deviations as large as +30 per cent. In a few instances 
only three samples were available due to the shortage 
of material, but fortunately, these involved very small 
spreads. Where the spread was large more than four 


TABLE II - DIELECTRIC CONSTANT (K) AND DISSIPATION FACTOR (D) VS FREQUENCY 


samples were available for each test point. It is believed 
that the maximum error in the measurement of r-f 
voltage is within +5 per cent. 

Tables II and II (continued) give the values (or 
range of values) for the dielectric constant relative to 
air and the dissipation factor (tangent of the phase- 
defect angle) for the materials tested. 

The data presented should be of considerable value in 
guiding the design engineer in the selection and use of 
solid insulating materials. Once the engineer has estab- 
lished, in his own mind, the relative importance of break- 
down strength, dielectric constant and dielectric loss for 
a specific application, the tables should assist him mate- 
rially in shrinking a long list of materials to a very few 
that “look good.” An examination and comparison of 
the more generally available mechanical, thermal and 
chemical characteristics of these materials should then 
complete the process of elimination. 

Arc resistance has not been mentioned here, but in 
many insulation problems it is the most important char- 
acteristic of the dielectric. The same can be said of 
volume and surface resistivities. “Total cost” is impor- 
tant always, but in many cases the cost of the material 
itself is of relatively little importance—a large part of 
this cost may show up later in expensive machine work 
or in the untimely failure of equipment or services. On 
the other hand, there are many cases where low-cost 
materials which show up badly in these data can be used 
(even in the r-f range) to greatly reduce total cost— 
provided only that they be used with due consideration 
to their weaknesses. 

Various types of materials substitutions are suggested 
by these data. As an example, in applications where 
dielectric strength and dielectric loss are important, 
glass-silicone laminate is indicated as an excellent sub- 

(Continued on Page 236) 
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5.24) 5.01) 


* See Table I for identification 
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t Numeral indicates number of manufacturing sources for specimens. 
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Generator Voltage Regulator 


In designing for shock resistance a multiple- 
field rotary amplifier is combined with a sta- 
tic voltage regular to hold output constant 


R. A. GERG 
Control Section 
Allis-Chalmers Mfg. Co. 


HILE rotary amplifiers have had wide usage as 

voltage regulators, stringent specifications in cer- 
tain recent applications have forced improvement of the 
regulating sensitivity, accuracy and speed of response. 
Most of the improvement was the result of advances in 
the design of static regulating equipment associated with 
the rotating amplifiers. In an effort to meet the specifi- 
cations for the voltage regulation of a 100-kw, 1200- 
rpm diesel-driven 480-volt generator, a new type con- 
trol had to be developed. Basic requirements were: 

1. Maintain the generated voltage within +1 per cent 
with frequency variations of +5 per cent. 

2. Return the voltage to within 3 per cent normal 
within 30 cycles after sudden application or re- 
moval of load. 

3. Withstand shock accelerations up to 450 g. 

4. Maintain an average of the three phase voltages 

with unbalanced loads. 

5. Divide reactive loads accurately when operating in 
parallel with other generators. 


6. Maintain sufficient current during a short circuit 

to clear the fault. 

7. Meet size and weight limitations. 

The requirement that the equipment withstand shock 
ruled out use of various types of delicate voltage regu- 
lating devices. Continuity of service and length of life 
were also primary considerations in the choice of equip- 
ment. The regulating equipment chosen is made up of 
simple static devices such as damping, potential and 
current transformers, selenium rectifiers, resistors, sat-* 
urable reactors and rheostats. These were designed and 
mounted for shock conditions. 

A “Regulex” multiple-field rotary amplifier supplies 
the excitation for the generator. Because it operates on 
the unsaturated, straight-line portion of its voltage 
curve, this rotary amplifier is more than twice the 
size of a standard exciter. It is called a rotary am- 
plifier because a minute change in its control excitation 
causes a large change in the armature voltage. 

The rotary amplifier is combined with the static 
voltage regulating equipment to maintain the voltage 
of the generator. The complete circuit is shown in 
Fig. 1. Any change in this voltage, regardless of 
nominal changes in generator speed, will result in a 
corrective signal being sent from the static regulating 
equipment to the control field of the rotating amplifier. 
The signal is in the direction and magnitude to return 
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Fig. 1—Schem- 
atic diagram for 
the generator volt- 
ageregulator 
shows how the 
units fit in the 
control scheme. 
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TRANSIENTS 


tuterpreted for The desiquer 


the generator voltage to the regulated value, which is 
adjustable by rheostat. 

The static regulating equipment is divided into three 
sections, as shown in Fig. 2: a potential unit, an auto- 
matic unit, and a manual unit. These units are ar- 
ranged for rear-of-switchboard mounting. Current 
transformers, a damping transformer, a rotary switch, 
and a rheostat are also provided. 

For automatic operation the control switch is turned, 
closing the 4 contacts (Fig. 1). The potential unit then 
supplies the control voltage to the automatic unit. This 
voltage is divided into two voltages, one linear and 
the other nonlinear. These two voltages are set at a 
balance by a manual rheostat and adjustable resistors. 
The rheostat is manually set for the desired voltage 
that is to be held. 

The nonlinear voltage is the rectified output of the 
saturable reactors and isolating transformer circuit. A 
voltage- and frequency-sensitive d-c control signal for 
the control windings of the reactors is obtained by rec- 
tifying the a-c voltage fed through non-resonating series 
reactors and capacitors. A positive d-c feedback signal 
proportional to the saturable-reactor output is fed into 
the control windings of the saturable reactors provid- 
ing considerable amplification of this control signal. 
Temperature compensation is also provided by this 
circuit so that the regulating equipment will maintain 
a constant voltage through a wide range of ambient 
temperatures or when the regulating equipment is hot 
or cold. 

Voltage differences between the linear and nonlinear 
circuits are fed into the control field governing the out- 
put of the Regulex exciter, thus regulating the a-c 
voltage. Damping is obtained by means of a damping 
transformer connected with its primary across the ex- 
citer armature and its secondary feeding back into the 
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Generator Voltage Regulator 
Better Cord Design 
Plastics at Work 


Notched-Coil Brazing Rings 


Machines for Printed Circuits 
Adjustable Speed Drive 
Cobalt-Platinum Alloy 

Electronic-Guided Missles 
Motorized Card File 
Radiant-Heat Sealer 


And other new ideas and 
developments of interest 





control field. This prevents oscillation of the generator 
voltage. 

Cross current compensation for parallel operation of 
the generator can be controlled by setting the adjustable 
resistor in the potential unit. Voltages supplied by the 
current transformers on the generator output leads tend 
to cause the generator to regulate at a lower value and 
thus limit reactive power supplied by the generator. 

Turning the control switch to “manual” opens the A 
contacts and closes the / contacts (Fig. 1). The poten- 
tial unit and automatic units are then cut out of the 
circuit. Turning the manual voltage adjusting rheostat 
directly controls the voltage on the exciter control field 
and thereby the a-c generator output. The nonlinear 
characteristic of the rectifier unit paralleled across the 
rheostat results in stable manual voltage adjustments. 

Oscillograph tests show that the voltage returns to 





Fig. 2—Potential unit, A, is shown with its protective cover removed, provides the voltage for the automatic unit. The auto- 
matic, unit B, is made up of saturable reactors, capacitors, rectifiers, and resistors; it divides the voltage into linear and 
nonlinear components. Protective cover has been removed. Manual unit C, consists of a rheostat, resistor and rectifier. 
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and stays within 3 per cent of normal in 27.5 cycles 
after the sudden application of a 0.36 power factor load 
drawing 50 per cent rated amperes. Because of its low 
power factor, this load results in a change in generator 
field current approximately equal to the change in field 
required to maintain rated voltage when a load drawing 
rated current and power factor is applied. This test also 


showed that the generator voltage returned to the same 
voltage as the no-load voltage before the application of 
load. Similar tests with other loads and power factors 
showed equivalent results. Tests with the frequency 
varying +5 per cent and with a relatively constant 
load showed that the generator voltage was maintained 
within +1 per cent. O00 


Better Portable-Cord Design Needed 


Today’s tremendous market for portable elec- 
trical equipment justifies more care in de- 
sign and selection of cords and cables. Here 
are some concrete critical suggestions. 


KEMP HAYTHORNE 
New Products Manager 
Electrical Wire and Cable Department 
United States Rubber Company 

IGHLY precautionary measures prevail for every 
phase of our electrical systems. Design and con- 
struction of electrical wire and cable are elaborately 
specified where equipment is permanently installed but 
relatively little thought is given to the design and use 
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Fig. 1 (left and center)—Molded phenolics and styrenes cut casts in a compact humidifier. 


of portable cords. This probably stems from the fact 
that portable cords, like fuses and lamp bulbs are ex- 
pendable items. 


Many cord and cables last but a few months before 
they must be renewed. This replacement is often due to 
severe service. More than likely, however, it has been 
due to improper selection of type and quality. Renewal 
costs, too, are often excessive because they may entail 
much more than just the purchase of a replacement 
cord. Attempts to repair may be both dangerous and 
costly. Unlike lamp bulbs that burn out and are re- 
placed, portable cords too often are spliced and taped 
and the danger remains instead of being eliminated. 








Fig. 2—Blanked coil-form from nylon strip. 


Plasties at Work in Selected Design Applications for 







TYRENE and phenolics are used in the 
compact all-purpose humidifier shown 

in Fig. 1 to meet service conditions and at- 
tain necessary manufacturing economy. Hu- 
midifier is a smaller version (10 in. high) of 
an industrial-type unit. Moisture is provid- 
ed at a rate of 24% lb. of water evaporated 
per hr. Molded phenolic parts are the motor 
hood and mount and the center pan; sty- 
rene parts are the impeller, dome, base and 
the bottom pan. Resistance to water vapor 
and to heat generated by the motor were 
primary requirements for the phenolic se- 
lected. The polystyrene material was select- 
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ed for water-vapor resistance, dimensional 
stability and lightweight. Note molded-in 
details. No finishing except flashing was 
required. Phenolic materials by Durez. Sty- 
rene materials by Bakelite. Molder: Ameri- 
can Insulator Corp., New Freedom, Pa. 
Manufacturer: Daffin Manufacturing Com- 
pany, Lancaster, Pa. (Durez illustrations.) 

Fig. 2 shows nylon coil-form blanked 
from 0.015 in. x 1-5/16-in. strip supplied 
by the The Polymer Corp. of Pennsylvania 
for a large producer of electrical equip- 
ment. By blanking and forming the coils 
from FM-10001 nylon strip, it was possible 





to eliminate a more costly injection-mold- 
ing procedure with another material. De- 
spite greater initial cost of the nylon, fewer 
rejects brought the net unit cost down to 
a favorable level. Nylon’s toughness in thin 
sections and other inherent properties (see 
“Nylon Plasics Make Tough Components,” 
p. 110, April 1950, ELecrricaL MANUFAC- 
TURING) contributed to its selection. 
Refrigerator door gaskets were changed 
over from rubber to Geon vinyl (B. F. 
Goodrich Chemical Company) on the West- 
inghouse 195] refrigerator (Fig. 3). Prime 
design reason: tendency of rubber to em- 
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The important question for design engineers is: 
Should cheaper types be used even though their use is 
permissible? Wouldn’t it be far better to step up our 
progress toward the use of cords that are much safer 
than are now prescribed? For example, look at some of 
our parallel cords. Here two conductors are laid along- 
side each other. In service, they invariably bend and 
twist and eventually kink. Every turn of a parallel cord 
must eventually result in a twist, and short turns be- 
come kinks. This is especially true in the smaller types. 

Now kinks might appear quite harmless on the out- 
side of the cord but they can mean nothing but breaks 
in at least one of the copper conductors. Many barber- 
shop electrical equipment manufacturers, for example, 
have had to abandon “price” selection of simple parallel 
cord because their trade has demanded insulated con- 
ductors that are spiralled around each other and pro- 
tected with a durable sheath or jacket. 

Insulated conductors must be spiralled around each 
other if a portable cord is to stand maximum twisting 
and bending action without forming kinks. The shorter 
the twist lay of this spiral, the better it is. Another 
advantage of spiralled construction is that this type of 
cord is usually made round by the use of a reinforcing 


material laid into the spaces on each side of the con- 
ductors. This construction gives insurance against un- 
desirable breakages, even under strains that are above 
normal. 

Almost every portable cord or cable meets with ab- 
normal strains at some time during its life. In many 
services, this is the greatest single cause of replacement. 
When not merely pulled in two, the end of service life 
for portable cords seems to be the result of either copper 
fatigue or of insulation failure. 

Some progress can be made in strengthening copper 
wires by the use of finer stranding. This will not only 
extend life but will supply a more flexible product. 
Copper wire breakage can be further reduced by the 
selection of larger conductor sizes. The greater the 
number of the small wires in the conductor, the better 
will be the conductivity balance. Then too, each in- 
crease in the number of wires increases the resistance 
to bending and twisting. Many equipment manufactur- 
ers use larger conductors than are required for the 
current or power load because they find that resultant 
service makes for lower overall operating cost. There- 
fore, this is a wise move toward conserving copper. 

Equipment manufacturers take elaborate precautions 








Fig. 3 (left)—Installing vinyl gasket in a refrigerator. Fig. 4—Assembling molded alkyd terminal block to starter frame. Fig. 5—Alkyd magneto rotor. 


Functional Requirements and Production Economy 


brittle and crack with aging as against 
vinyl’s_ well-known continuing resilience 
under normal conditions. Other reasons: 
vinyl’s superiority to rubber against dete- 
rioration from solvents, grease, and fats. 

The vinyl gasket, approximately 10 lin. 
ft., is extruded to form a “balloon” and a 
“tail”. Lip of the inner door panel fits into 
the tail and only the balloon is visible. 
Flexibility of the vinyl gasket permits ex- 
cellent conformity to surface irregularities, 
thus assuring a more nearly permanent 
and tight assembly than with the older 
type gaskets. Accelerated simulated life 
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test (complete door assembly slammed a 
million times) indicates the equivalent of 
some 27 years service at 100 operations 
daily, without apparent wear on gasket or 
deterioration in effectiveness of seal. 
Application of alkyd molding com- 
pound for the terminal block of a Furnas 
Electric Company magnetic motor starter 
is shown in Fig. 4. Advantages obtained: 
increase of rating owing to higher arc 
resistance and improved nontracking and 
insulation properties provided by the alkyd 
material. Production costs were cut down 
on two scores: the alkyd material itself 


was 50 per cent cheaper than the material 
formerly used; and the use of special high- 
speed automatic presses made possible 
smaller and cheaper molds, and upped 
production rates by a factor of about four. 

Alkyd molding compound is also used 
for the rotor disk in magnetos for farm 
and industrial machinery (Fig. 5). In this 
application the alkyd molding compound 
replaced mineral-filled melamine. Molded 
by Barber-Colman Company, Rockford, IIl., 
for J. I. Case Company. In both applica- 
tions, material supplied by Plaskon Divi- 
sion, Libbey-Owens-Ford Glass Company. 
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to protect consumers from shocks and fires in every 
electrical appliance. They forget, however, the one weak 
link—portable cords. Any break in a conductor touched 
by a grounded person can mean death. It is important 
then that steps be taken to make portable cords a whole 
lot safer than at present. One method is by the Kenil- 
worth System of cord constructions. This calls for a 
conductor shield connected to an automatic “nip” that 
will trip a circuit breaker when there is a break in the 
insulation. This system is now in use in portable mine 
equipment in Utah and has also been adopted by the 
oil and chemical industries in the Southwest. 

Thermosetting or vulcanizable elastomers are the 
most satisfactory jackets for portable cords because 
they can stand “kneading” abuse—the impacts, stretch, 
abrasion and exposures to sun, cold, radiators, liquids 
and gases, Or just plain manual abuse from some work- 
man who seems to relish bending and twisting a tool 
without giving a thought to its portable cord. 

Neoprene replaces rubber for jackets where its re- 
sistance to oil, light, or flame are needed. But it takes 
less of natural rubber to make a smaller-diameter cord 
and the rubber jacket can wear as long as a neoprene 
one of heavier construction. 

Service values depend on the compounding and cur- 
ing of these elastomers. It should be remembered that 
they represent merely binders in their uncompounded 
form and that their value as binders depends on the 
selection of all other materials which make up the com- 
pound and the care with which the compound is blended. 

Colors can be used better with rubber than with 
neoprene but thus far there is nothing known which 


HEN individual machine-wound 

brazing rings are used, output is 
often limited by looseness and tan- 
gling of the preforms. Use of notched- 
coil preforms has solved this problem 
and, in addition, has resulted in sav- 
ing of metal. 

Notched-coil rings are continuously 
wound from wire of the size and coil di- 
ameter required for the job. The wound 
coil is slotted along the outside to per- 
mit a ring to be quickly and easily de- 
tached and placed on the work in one 
operation. 

Stress-relieving of the preforms after 
coiling prevents the rings from distort- 







Notched-Coil Brazing Rings Increase Output 





gives the all-around life and strength of carbon black. 
Any departure from carbon black reduces abrasion re- 
sistance greatly. As in a tire, a compound of about 60 
per cent rubber gives the most serviceable product in 
wire. The same is true for neoprene. 

When we consider the primary insulation, the situa- 
tion is more nearly analogous to that of a tire tube. 
Here a higher percentage of rubber becomes more de- 
sirable for resilience and cushioning between the hard 
metal conductor and the hard outer jacket. Rubber latex 
can supply a new lease on life for the service of portable 
cords when it is adopted for conductor insulation. It is 
not resistant to oil, sunlight and flame but this is 
rarely necessary, since the insulation is under the pro- 
tective jacket. 

The original state of natural rubber, synthetic rubber 
and neoprene is in latex form which is a suspension of 
solid particles of these materials in water. When they 
are dipped on, they form a multilayer covering of the 
thickness desired. The water is driven away as each 
layer is applied. This leaves behind a perfectly centered 
wall and there is no chance for pinholes. 

When the latex is vulcanized it is much more tena- 
cious than insulations applied by the usual extrusion 
methods. This is because extruded compounds are mas- 
ticated and milled to get a good dispersion of compound 
ingredients. These processes fatigue much of the origi- 
nal toughness which is inherent in rubber latex. The 
latex has better tenacity and better flexibility. Extrud- 
ing compounds, however, have better abrasion resist- 
ance because of compounding with carbon black. 

To summarize, then, the qualifications for a better, 
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ing or creeping under heat and holds 
the diameter tolerance to 0.001 in. The 
resultant strong fill in the joints re- 
duces rejects due to faulty bond. The 
close dimensional tolerance also results 
in considerable saving of material and 
elimination of spillage. 

A successful application of notch-coil 
rings, the brazing of transformer con- 
nectors at Wabash Manufacturing Co., 
Chicago, is shown at the left. When in- 


dividual rings were used, output was 


360 assemblies per hr. Notch-coil rings 
solved the handling problem and raised 
output to 560 assemblies per hr. In ad- 
dition, notched-coil rings are used in 
production of noxious-gas strainers, 
right, for household refrigerators at 
Line Material Corp., Zanesville, Ohio. 
Production rate was raised from 60 to 
480 assemblies per man hr and costs 
were reduced 64 per cent compared with 


use of individually fabricated rings. 







The preforms made by 
haupt Engineering Co., Cudahy, Wis., 
are available in gap form for easy com- 
pression into inner diameter grooves, 
and in lap and butt form for keyed and 
non-keyed outer surface applications. 
Besides their handling and storage sav- 
ings and convenience, the rings are par- 
ticularly suitable for exacting applica- 
tions where the nature of the joint and 
the depth and shape of groove limit the 
amount of silver alloy to be used. 
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Mhillips CrmeRecessed- Head Serews | 


ow * a et a BY USING PHILLIPS SCREWS on your product, you prove on sight 
{ rb 


that you use extra care in manufacture. The public knows that X 
marks the spot — the identifying X formed by the cross-recess on 
the head of every Phillips Screw. It is the mark of extra quality. 


These screws — wood, machine or tapping — add structural 
strength, set up tighter, resist the loosening effect of vibration. They 
are speedier—and cost saving because they save time, work, money. 

ADVERTISEMENT 


Caen of Oe They start faster, eliminate driver skids, damaged parts, split screw 
“= seer heads. They make good workers out of green help — fast! 
14 million readers 


of The SATURDAY Be sure to include Phillips Cross-Recessed-Head Screws in your 
EVENING POST. E ; 
specifications. 


CENTRAL SCREW CO. * CONTINENTAL SCREW CO. * ELCO TOOL & SCREW CORP. 
GREAT LAKES SCREW CORP. * THE H. M. HARPER CO. * NATIONAL LOCK Co. 


SHAKEPROOF INC. * THE SOUTHINGTON HOWE. MFG. CO. * WALES-BEECH CORP. 





THE FASTENERS oO F TO DAV « 2 « ie Oo F TH & FU TURE 


JULY 1951 





PHILLIPS (ess ecesseaHoad SCREWS 


& marks the spot:.. the mark of extra quality 
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* PARKER-KALON CORP. 
PHEOLL MANUFACTURING CO. * ROCKFORD SCREW PRODUCTS CO. * SCOVILL MANUFACTURING CO. 
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high-quality portable cord, tailored to today’s rough 
and varied uses, might well be: 

1. Spirally wound construction for greater resistance 
to kinking, twisting and bending. 

2. Finer wire strands for the conductors with more 
wires than are needed for current load. 

3. Rubber latex better 


insulation for tlexibility, 
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tenacity and cushioning between the hard conductor 
center and the outer jacket. 

4. A conductor shield with an automatic “nip” for 
greater safety. 

5. A 60-per cent rubber jacket for abrasion resistance 
and flexibility or a 60-per cent neoprene jacket if re- 


sistance to flame, oil and sun are important. OOO 


Machines for Printing Circuits 


Two devices stenciled screens 
semiautomatically print circuits on flat or 


cylindrical surfaces. 


employing 


ot MACHINES developed by the National Bu- 
reau of Standards to print electronic circuits are 
faster than hand printers, more economical in quantity 
production and more uniform in quality. The NBS 
printers are products of a continuing printed-circuit 
program sponsored by the Navy Bureau of Aeronautics. 

At present, circuits are usually printed by a manual 
process in which a rubber squeegee forces silver paint 
onto the insulating base through openings in a fine silk 
or metal screen. Firing of the printed plates then drives 
off the paint vehicle, leaving an adherent silver film of 
high conductivity. 

The NBS printer for flat plates, Fig. 1, is motor- 
driven and more nearly automatic than the printer for 
cylindrical surfaces. In the flat-plate printer, a turntable 
accepts the unprinted plate at a loading position, carries 
it to a printing position, then carries the printed plate 
to an unloading position, where it is automatically 
flipped into a chute. 

Three plates are processed simultaneously: while the 
first plate is unloaded, the second is printed, and the 


r 
i 
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Fig. 2—Printer for cylindrical surfaces. The small white 

cylinder to be printed (underside of machine) is pressed 

against a horizontal screen. The screen moves over the 

cylinder while the rubber squeegee (above) forces silver 
paint through the stencil onto the cylinder. 
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Fig. 1—Automatic circuit printer for flat surfaces. The 
ceramic plate (left) is carried to the rear, where a silver 
circuit is impressed on it. The plate is then carried to the 
unloading position (right) and flipped into the chute. 


third is loaded. The turntable stops while these opera- 
tions are performed, then advances the plates one-third 
of a revolution, stops again, and so forth. The usual 
production rate is about 1000 plates per hr. 

As the turntable advances from position to position, 
the plates rest on rectangular platens about 3 x 4 in. in 
size. These flat platens are normally flush with the turn- 
table. However, when a plate-carrying platen reaches 
the printing position, the platen rises and presses the 
plate against the underside of the printing screen, which 
occupies a fixed horizontal position. While the plate is 
held against the screen, a rubber squeegee moves over 
the top surface of the screen, forcing conducting paint 
through it onto the plate in the desired pattern. The 
platen then lowers to its flush position and advances 
another third of a revolution to the unloading position. 
Here the platen tilts and the printed plate slides into 
the discharge chute. 

This flat-surface printer is at present loaded by hand, 
one plate at a time, as the turntable moves the platens 
past the loading position. Otherwise the process is en- 
tirely automatic. The loading and carrying away of the 
plates could be done automatically by conveyors. 

A cylindrical-surface printer, Fig. 2, was developed 
for the printing of cylindrical ceramic forms less than 
0.5 in. in diam. Such small, ceramic cylinders are usually 
out-of-round and present a much more difficult print- 
ing problem than larger, more perfect forms. 

The cylindrical-surface printer is loaded manually by 
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APPROVED BY THE 
SIGNAL CORPS 


FOR 
Dependable Control 


In peace as in war—men of the Signal 
Corps recognize the Guardian 695 D. C. 
Relay as a dependable component of finest 
precision communications equipment. 
Field telephone sets—walkie talkies— 
ground to plane—interplane—intraplane 
—ship to shore radios, all operate per- 

fectly under severest conditions using this 
G U A R D I A N tiny relay, either hermetically sealed 


or with open mounting. 


Special design of the Guardian 695 D. C. Relay 
provides an unusually long coil without increas- 
ing the overall length of complete unit. Correct 


balance of copper winding and volume of iron on 
field piece result in maximum flux density with- 
out oversaturation of iron. Up to 6 S.P.S.T. con- 
tact combinations. Available with standard open 
mounting or hermetically sealed in Lug Header 
type housing and to specifications in A. N. Con- 
nector, Screw Terminal or Octal Plug housings. 


GUARDIAN’S NEW HERMETICALLY SEALED RELAY CATALOG IS YOURS FOR THE ASKING 
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SUBMIT YOUR B/P SPECIFICATIONS FOR SPECIAL RECOMMENDATIONS— WRITE 
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slipping the cylinder to be printed over a mandrel. A 
single stroke of a hand-operated lever then puts the ma- 
chine through the entire printing cycle and operates a 
mechanism which releases the printed cylinder. 

This printer differs from a conventional one in that 
the squeegee remains stationary. As the control lever is 
brought forward, the mandrel bearing the cylinder to 
be printed rises to meet the stenciled screen. Simulta- 
neously the squeegee, directly above the mandrel, drops 
to press against the top surface of the screen. The 
screen, which remains horizontal at all times, moves 
(forward on one stroke, backward on the next) over 
the cylinder, and the cylinder rotates in response to the 
horizontal motion of the screen pressing against it. Dur- 


Diametric rectifier supplies fixed field volt- 
age for motor; variable field for generator. 


NE OF the chief factors that has held back the 

application of adjustable speed drives in the smaller 
horsepower ranges is cost. In an attempt to produce an 
economical drive, Baldor Electric Co. has developed a 
simplified variable-voltage drive operating on the basic 
Ward-Leonard principle. The system is supplied in 
output ratings from 34 to 14 hp in frame size 66 with 
single-phase 230-volt 60-cycle supply, and up to 3 hp 
with a three-phase 220 or 440-volt input in frame sizes 
66, 203 and 204. Speeds from 0 to 2400 rpm in either 
direction are provided in 16 steps. 

As indicated in the schematic diagram, an a-c induc- 
tion motor drives a d-c generator which supplies the 
d-c drive motor through a closed loop. A diametric full- 
wave tungar rectifier, mounted above the m-g set, 
supplies field excitation at fixed voltage for the motor 
and at variable voltage to the generator through a 
forward and reverse rheostat. Generator output voltage 
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Motor-generator set with field rectifier above it. Inset shows 
stepped speed selector for forward or reverse. Totally en- 
closed drive motor not shown. 
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Simplified Adjustable-Speed Drive 
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ing this motion, the squeegee forces conducting paint 
onto the cylinder through the pattern of the screen. When 
the cylinder has made one revolution, both cylinder 
and squeegee move away from the screen. The mandrel 
carrying the cylinder rotates to vertical, a release mech- 
anism on the mandrel is actuated, and the printed cyl- 
inder drops off. 

With hand loading, an operator can easily print 1500 
cylinders in an 8-hr day. An automatic feed mechanism 
and electric drive should increase the rate to a probable 
500 to 1000 cylinders per hr. For fully automatic pro- 
duction at high speed, a conveyor belt system with 
steadying pins could also be added to carry away the 
printed cylinders. OOO 


Jungar 
rectifier 


Schematic diagram of adjustable-speed motor drive. 


and driving motor are reversed by generator field re- 
versal through the control unit, which may be remotely 
located. It contacts 16 tapped wire-wound resistors in 
sach speed direction. 

Induction motor is started by a magnetic contactor, 
not shown, which also energizes the gaseous diode 
rectifier and the d-c motor field. Turning the control 
knob to desired speed setting energizes the generator 
field and starts the drive at reduced voltage. To reverse 
the drive requires bringing the control through off 
position to reverse field position. When the control is 
moved to decelerate the speed, a regenerative braking 
action is produced that pumps energy back into the 
line. When the control is moved to zero, the generator 
excitation becomes zero and the armature winding pro- 
duces no voltage and acts as a resistance across the 
driving motor and so produces inherently dynamic 
braking. Since there is no need to open the power 
circuit for any control condition flashing at contactors 
is avoided. 

Control unit is so designed that neither field circuit 
of either the generator or drive motor is opened. Thus, 
no inductive surges can be set up that may be reflected 
into the rectifier. Reversal of the generator excitation 
is accomplished while the generator field is shorted by 
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INSUROK* 
GRADE T-812 


COMBINES: 


SUPERLATIVE 
INSULATION RESISTANCE 


LOW MOISTURE ABSORPTION 
VERY HIGH STRENGTH 
EXCELLENT PUNCHASBILITY 




















*Reg. U.S. Pat. Off. 


T-812’s Property Combination 


INSUROK T-812 is a new paper-base punching —Unmatched by any other material! 
stock that laughs at heat and humidity! It has out- 
standing properties that have never before been com- 


bined in one insulating laminate. T-812 has excellent 






Thickness tested.___1/16” 
Moisture Absorption (24 hours)..__.0.38% 


: eer one jon after 24 hours’ immersion in water at 77°F. Center ...0.0001” Edge... 0.0002” 
electrical characteristics, plus a spectacular ability to pens 6 . eee an 

er : she Tensile Strength, psi... Main Direction.....___.19,500....._Cross Direction... 14,500 
veteim them through mare me and one Flexural Strength, psi. Main Direction 23.000. Cross Direction. 18,000 
Its ennnee oes alter humidity conditioning Dielectric Strength (perpendicular to laminations) V/ Mil, Short Time._..725 Step by Step... 625 
is particularly noteworthy. I R 

INSUROK T-812 retains all of the properties of ‘toodtens ta ton. ot id 
the well-known INSUROK T-725 and, in addition, Power Factor ae wae 
has lower moisture absorption and much higher insu- ae oes at | 9 sosvsteeeeceseoscene ae --- ae 
lation resistance. It punches readily into intricate soa herp amma ; _ ne 
shapes. Investigate INSUROK T-812 for your prod- lnsatation Resistance, megelms ..... ST ee eee 1,000,000 


uct. Information upon request. 


d SALES OFFICES: CLEVELAND e¢ DETROIT 
aa e€ INDIANAPOLIS ¢ LOCKLAND, OHIO e MILWAUKEE 
NEW BRUNSWICK, (N. J.) ° NEW YORK 
FOUNDED 1858—LOCKLAND, OHIO PHILADELPHIA ¢ ROCHESTER e ST. LOUIS 
2799 Lake St., Melrose Park, Illinois (Chicago District) 
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the controller contacts. Thus, no sparking occurs at the 
control either. 

The fully compensated interpole type of construction 
in both the generator and the drive motor eliminates any 
flashing at the commutators of either machine in case 
the control unit is suddenly changed from full forward 
to full reverse. In addition, the special magnetic design 
of the d-< component of this system eliminates creep 
when the control is on the zero speed point. ooo 


Cobalt-Platinum Alloy 


Both the demagnetizing force required and the energy 
product are relatively high in a cobalt-platinum alloy 
developed by General Electric. Composed of 23 per cent 
cobalt and 77 per cent platinum, the alloy is ductile and 
machinable in the quenched condition. The material has 
a resistivity of 26 to 29 x 10° ohm-cm and a tempera- 
ture coefficient of resistance of 0.0047 per C. 

For best utilization of the alloy, a length-to-diameter 
ratio of only 0.7 is recommended, as compared to a 
ratio of five for Alnico 5 and two for Alnico 7. It has a 
melting point of 1485 C, a Curie temperature of 480 to 
500 C and structural stability up to 500 C. The density 
is 15.5 gm per cu cm. 

The alloy can be melted and cast. In addition it has 
been soft-soldered satisfactorily. In its magnetically hard 
condition, the material has a hardness rating of Rock- 





























































One of the nation’s newest supersonic anti-aircraft 
guided missiles, above, is fired and steered by an 
electrical control system developed by Bell Tele- | 
phone Laboratories. Enemy aircraft are detected | 
and tracked by radar which feeds information con- | 
cerning the unfriendly plane’s altitude, speed and | 
course into an intricate computer. The computer | 
in turn sends corrective impulses into a master | 
panel. Radio signals from this panel control the 

flight of the missile. | 









































































































This portable projection set permits desk-top 
auditioning of proposed television shows. Con- 
sisting of a 750-vatt 16-mm motion-picture pro- 
jector, build-in right-angle picture throw, and fold- 
away screen; it is made by Audio & Video Products 

| Corp. Screen is the size of a 12%%-in. picture tube 
and is masked to simulate home viewing. Space is 
provided for a 1200-ft reel of 16 mm film. The 
screen and projector cases have luggage-type carry- 
ing handles, so that one person can handle both. 

| The projector contains a sound track amplifier and 
loudspeaker. An extension cord enables the loud- 
speaker to be placed alongside the screen. 







well C-26. In quenched condition, it measures Rockwell 
B-95. The high platinum content of the alloy indicates 
that it should have good corrosion resistance. In addi- 
tion, tests show that it can be coated satisfactorily with 
a. 2 


copper and cadmium by electroplating. 


Greatest Single-Shaft Load 


A 180,000-hp drive—greatest power output ever con- 
centrated on a single shaft—is included in equipment 
ordered recently from General Electric. The drive and 
a companion one of 110,000 hp will be installed in two 
supersonic wind tunnels at Ames Aeronautical Labo- 
ratory, Moffett Field, Calif. 

Designed to power a new, record-breaking 8-ft tunnel 
for the creation of wind velocities several times the 
speed of sound, the larger drive will consist of four 
45,000-hp 720-rpm variable-speed induction motors 
mounted in tandem on a single shaft to operate either 
of two axial-flow compressors. Though rated at 180,- 
000 hp, the four-motor drive is slated to have a peak 
l-hr output of 216,000 hp. The system will use slip- 
regulator control. 

The second unit, rated at 110,000-hp, will be used at 
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MICROAMPERES 


WESTON 


For the critical measurements encountered in nuclear research, electronics 
or in general test procedure, WESTON supplies a broad line of instru- 
ments in types and sizes for all requirements. All embody true WESTON 
precision and dependability; and all D-C, rectifier type A-C and RF instru- 


ments have inbuilt magnetic shunts which permit minor field adjustments 


if necessary. Complete information is available from the WESTON rep- 


resentative near you, or direct; and full cooperation on special instrument 
requirements is freely offered. Weston Electrical Instrument Corporation, 
593 Frelinghuysen Ave., Newark 5, N. J., manufacturers of Weston and 


TAGliabue instruments. 
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the Ames Laboratory’s present 16-ft tunnel, replacing 
the 27,000-hp drive installed there a few years ago. 
Using three propellers operating on a single shaft, and 
creating wind velocities ranging from 350 to 920 mph, 
this drive will consist of two 41,500-hp and one 27,000- 
hp variable-speed induction motors. Combination slip- 
regulator and Clymer-system speed controls are to be 
used. The latter control will consist of two motor-gen- 
erator sets linked in for greater speed control and to 
provide easier starting without excessive drain on the 
power supply. Ooo 


Motor For Rotary Card File 


In selecting a motor for a rotary card file, engineers 
of Diebold, Inc., Canton, Ohio, found that several ma- 
chine requirements had to be considered. As reported 
in the Bodine Motorgram, these requirements were: 
rotation in either direction; quiet operation; relatively 
constant speed of rotation; frequent starting and stop- 
ping ; relatively high starting torque. 

The first requirement immediately limited the choice 










































The motor selected for the Diebold rotary card file was 
a permanent-split capacitor three-wire reversible unit 
made by Bodine Electric Co., Chicago. 


to permanent-split capacitor motors and series-wound 
reversible motors. However, the characteristic whine 
and speed fluctuation with load of the latter type made it 
unsuitable. In addition the frequent starting and stop- 
ping would result in excessive brush and commutator 
wear. Therefore, the capacitor motor remained as the 
logical choice. Since the torque requirements for start- 
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Radiant heat is used in this fully automatic motor- 
driven machine to seal polyethylene tubing into bag 
form. The device is made by Hilker Products Corp., 
New York. A tubular heater operating at 1500 F is 
supported transversely over the direction of feed. 
The tubing area to be sealed rests on a “cold bar’ 
of laminated material. A cam allows the radiant 
heater to be lowered for about 0.3 sec. into position 
near, but not touching the tubing. The heater is then 
raised and the work cools for 0.2 sec. before travel- 
ing to a cut-off knife. Temperature control is effect- 
ed in simple manner by changing the distance be- 
tween work and heat source. Current consumption 
is 600 watts at 110 volts a-c. 








ing exceed those for average load conditions, a stand- 
ard capacitor motor could not be used. Consequently, 
a special resistance rotor was employed. To simplify 
reverse switching, a three-wire reversible motor was 
decided upon. 


Because a reduction in speed was required, the pro- 
vision of a gear system arose as the next consideration. 
Inasmuch as quick starting and stopping of a relatively 
high-inertia load was involved, bronze gears were se- 
OoOO0 


lected to withstand shock conditions. 





Gravity-Powered Radiation 
Monitor 


Distance that the pointer moves across the scale 
in a given time period is an accurate measure of 
intensity of atomic radiation in this new detector 
developed by General Electric Company. The con- 
tinuously visible indication gives prompt warning of 
radiation hazard in an area while there is still time 
tc avoid excessive exposure. 

Power is supplied by a pellet of mercury which rolls 
down an evacuated tube. Charges produced by the 
rolling mercury are transferred by induction to external 
electrodes. Turning the device upside down charges the 
instrument, and no batteries or other power are required. 

Monitor, as shown disassembled, consists of an 
ionization chamber, voltmeter and electrostatic gen- 
erator. The voltmeter is a suspension electrostatic type 
using a very light moving element. The ion chamber 
(Continued on page 240) 
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Keystone Production now on a Commercial Basis 


Our facilities have now been sufficiently 
expanded beyond the semi-laboratory and 
limited production stages, so that we are now 
in position to manufacture this product on a 
regular commercial basis, in any volume and 
in a wide range of resistance values. 


For NTC Material Think of Keystone! 





KEYSTONE CARBON COMPANY 


ST. MARYS, PA. 
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BI-DIRECTIONAL MAGNETIC-CLUTCH ACTUATORS 


TANDARD bi-directional PM-2TG hysteresis actu- 

ators are suitable for ground radar antenna drives, 
tension controls, torque limiters, and alternator-speed con- 
trols, etc. Unit consists of two PM-2 hysteresis clutches 
spur-geared to driver members in such a way that the 
clutches, upon being energized, rotate in opposite direc- 
tions. Both are geared to an output shaft through an idler. 
Driving motor may operate continuously without reversal 
in its best speed-torque range, because direction and mag- 
nitude of output torque is dependent only on clutch-ener- 
gizing currents. Torque for a given current is constant 
within + 1 per cent. Life is claimed to be consistent with 
commercial machinery. Because of residual small torques 
when control is unenergized, no backlash exists. Shock 
loading of teeth in associated gear trains is minimized by 
smoothness of magnetic field rise. Standard actuators have 
maximum torques of 2, 4 and 10 lb-in., the output gearing 
being 1:1, 2:1 and 5:1. Units can dissipate 100 per cent of 
rating, 4% hp, for % hr and can continuously dissipate up 
to 15 watts per clutch. Approximately 14 to 15 watts— 
65 ma at 240 volts d-c or 250 ma at 55 volts, d-c,—controls 
the maximum output, which is about 95 watts. Recom- 
mended maximum input speed is 4000 rpm. The accelera- 
tion, i.e., the torque to inertia ratio, is 12,200 radians per 
sec. Total inertia of input plus output members is 727 
x 10° slug-ft?, 32/727th of this being output-member 
inertia. Efficiency is 80 per cent. Response time for 90 
per cent rated load is 50 millisec. The weight of 8 lb is 
contained in a space envelope of 6% x 534 x 3% in. Am- 
bient-temperature operational range is --70 F to 250 F 





with ANG-25 lubrication, but special lubrication and in- 

sulation is available to extend this range. Standard coil 

resistances are 3700 or 200 ohms, but other coils can be 

had for control voltages down to 6 volts. Coil breakdown 

voltage is 1000 volts. Duncan & Bayley, 785 Hertel Ave., 
3uffé ie i 


. 


For further information, circle No. 1 on Reader Inquiry Facility, page 167 


MINIATURE MOLDED CERAMIC CAPACITORS 


YPE MMA molded ceramic-plate capacitors are of- 

fered in a high-dielectric-constant series and in a con- 
trolled-temperature-coefficient series. Both meet UL test 
for body insulation at 900 volts a-c. Body dimensions are 
%e x %e x &% leads are 134 in. High-K series, with 
dielectric constants ranging from 1200 to 4000, has stand- 
ard units of 500, 800, 1000 and 1500 mmf. Special molds 
can be constructed for ceramic plates down to 0.008-in. 
thick. Power factor is 3 per cent max; voltage ratings are 
500 volts d-c working, 1000 volts d-c flash test. Controlled- 
coefficient-series has various temperature coefficients avail- 
able from +100 to —1000 ppm per deg C. Capacitances 
range from 2 to 75 mmf, with tolerances from + 1 to + 20 
per cent. Voltage ratings are 500 volts d-c working, 1500 
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MOLDED TYPE MMA 


Style 
RT 
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RUBBER PHENOLICS 
plus the know-how of CHICAGO MOLDED 


— 2 logical combination 


for shock resistant paris 


Is resistance to physical shock important in your 
plastics part? If so, better investigate the new rubber 
phenolics. True, some materials are stronger in other 
respects . . . but when it comes to shock resistance, 
the rubber phenolics are in a class by themselves. 
Actually, their shock resistance is 5 to 10 times as 
great as that of other impact-type materials! 


Besides, their appearance is good, their electrical 
properties are excellent, and their machinability is 
outstanding . . . drilling and tapping small holes, 
for instance, is fast and easy. Sounds good, doesn’t 
it? And they ARE good. . . for scores of exacting 
applications like the ones on this page. 


This is the vital step toward insuring a sound appli- 
cation of rubber phenolics: choose a molder who 
knows WHEN and HOW to use them... a firm 
like Chicago Molded, for instance, whose experience 
with phenolics extends over more than thirty years. 
Here you will find a combination of know-how and 
facilities hard to equal anywhere . . . a combination 
that insures successful results right from the start. 


Thermoplastics, too. We mold all other commercial 
plastics as well . . . in one of the largest, most 
modern custom molding plants in the world. So, 
whatever your job may be, you are certain of un- 
biased recommendations . . . a wholly unprejudiced 
viewpoint. Our one concern is to help you get the 
most out of your molded plastics job. That, perhaps, 
is one of the reasons why 60% of our business comes 
from firms we have served for 15 years or more. 












The twelve 
integrally molded 
pegs on this 
1244" x 7%" panel hold 

the cutters and setters for the 
Landis Paneled Finisher, used 
in shoe repair shops. Handsomely 
molded to withstand hard service, 
by Chicago Molded Products Corp. 


The handle of the 
Unity Plug-in Searchlight gets plenty of hard service 
under all kinds of conditions, but this handsome, two-piece 
handle of rubber phenolics can certainly take it. 

It's easy to drill and tap for assembly, too. 

Another Chicago Molded job. 


Another part made to 
take hard knocks is this tool 
holder for the Landis 121 Stitcher. 
Economically molded in one piece, from 
rubber phenolic material, it eliminates the cost of an assembly 
operation formerly necessary. 


Little) 
a, 
PT ames fete tht | 


If you are planning the use of rubber phenolics . . . or 
any other molded plastics . . . why not talk it over with 
a acces Molded engineer? There’s no obligation. 
Meanwhile, let us send you our booklet, ‘“The Story 
of Plastic Molding.” It’s packed with interesting, useful 
information of value to every user of molded plastics. 
Write today . . . on your company letterhead, please. 


CHICAGO 
MOLDED 


> 
e« 





PRODUCTS 
CHICAGO MOLDED PRODUCTS CORPORATION CORPORATION 


1024 NORTH KOLMAR AVENUE + CHICAGO 51, ILLINOIS 





COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 
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volts d-c flash test; the Q at 1 mc and 25 C is 1000 or more 
for capacitances above 30 mmf; somewhat less below. Both 
series have insulation resistance of more than 10,000 meg- 
ohms at 25 C and 1000 megohms at 85 C. After 100-hr 
exposure to 95 per cent humidity, insulation resistance ex- 
ceeds 1000 megohms within 30 min of withdrawal from 
humidity box. The two ceramic series are also represented 
in styles Sl and S2, stand-off; RL, ribbon-lead; and RT, 
leadless “T.” These are suited for vhf and uhf applications. 
High-K units range from 100 to 10,000 mmf; low-tempera- 
ture-coefficient units are available from 2 to 500 mmf, with 
accuracies from +1 to +20 per cent. Units illustrated, in 
actual size, are in high-K series with capacitances of 1000 
mmf. Mucon Corp., 9 St. Francis St., Newark 5, N. J. 


For further information, circle No. 2 on Reader Inquiry Facility, page 167 











MAGNETIC STARTER-BREAKER 

Available in NEMA sizes 
0, 1, 2, 3 and 4, combination 
starters are equipped with 
3-pole air circuit breaker, 
combined with magnetic 
across-the line starter, ther- 
mal overload relays and pilot- 
circuit holding contacts for 
use with “start-stop” controls. 
When used with 2-wire pilot 
circuit device, low-voltage re- 
lease is obtained. All 
are intended for full-voltage 
nonreversing starters and 
overload protectors of squir- 


Sizes 


rel-cage motors and for pri- 
mary switches of wound- 
rotor induction motors. Units 
are for 25-60 cps operation. 
All starters have vertical 
auxiliary contacts mounted at 
right angles to shock in order to eliminate bouncing. Con- 
tacts are double-brake silver-to-silver bridging type. Mov- 
ing contacts can be removed without tools, stationary ones 
with screwdriver. Overall dimensions are, for sizes 0, 1 and 
2: 9% x 24%6 x 6% in.; for size 3: 1534 x 31% x 10 in.; 
for size 4: 17% x 41 x 10 in. Also available as associated 
equipment are floor-mounting angles, thermal overload in 
third line, and various NEMA type enclosures. Euclid Elec- 
tric & Mfg. Co., Madison, Ohio. 

For further 





information, circle No. 3 on Reader Inquiry Facility, page 167 
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THERMOPLASTIC COMPOUND 


Composition 3738 is black thermoplastic moisture-proof- 
ing and insulating material with an asphalt base. Applica- 
tions include potting of high-operating-temperature units 
which would be damaged by high-pouring-temperature com- 
pounds; flash dip-coating of coils and small transformers; 
and sealing of sockets and screw holes. Suggested pouring 
temperatures are 340 to 390 F, although higher and lower 
temperatures can be used. Viscosity at upper limits of pour- 
ing range is low, which fact recommends use where mini- 
mum clearances call for free flow. Softening point is 
between 254 and 259 F, measured by ASTM E28-39T. 
Penetrations, measured by ASTM D5-25, are 0.1 to 0.2 mm 
under a weight of 200 gm for 60 sec at 32 F; 0.7 to 0.8 mm 
for 100 gm, 5 sec, 77 F; 1.0 to 1.2 mm for 50 gm, 5 sec, 115 
F. Cold flow occurs between 248 F and 253 F; flash point at 
480 F. Specific gravity is 1.03. Preheating of receptive 
surfaces is recommended for close tolerance areas because 


of relatively high setting temperature. Good adhesion, 
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Mitchell-Rand 
Insulation Co., Inc., 51 Murray St., New York 7. 


For further information, circle No. 4 on Reader Inquiry Facility, 


flexibility and high rate of set are claimed. 


page 167 


SNAP-ACTING THERMOSTATS 


Line of bimetal strip thermostats are designed tor snap- 
action make or break on temperature increase or decrease, 
as required. Available in adjustable and nonadjustable 
styles, the units have a variety of possible terminal arrange- 





x 


ments. Temperature is set by control knob or dial. Adjust- 
ing stems, supplied in wide range of lengths with either 
knurled or slotted heads, have angular rotation up to 300 
deg. Operation with a fixed differential as close as 5 F in 
a range of 400 F can be obtained. Ranges go up to 600 F. 
Standard ratings of 12 amp at 115 volts a-c or 8 amp at 
230 volts a-c make units suitable for use in refrigerators, 
industrial and military applications. Elimination of artificial 
cycling is claimed. Stainless steel, Inconel or beryllium- 
copper contact spring is crimped along its outer edges so 
that positive pressure is exerted on heavy-duty-silver con- 
tacts until they snap open or closed. Consequently, arcing 
and radio interference is minimized. Housing and adjust- 
ing stem are cadmium or nickel-plated steel; insulation is 
of Alsimag, nylon or mica. Dimensions, exclusive of ter- 
minals and adjusting stem, are 3.092 in. long, 7542 in. high, 
¥% in. wide. Stevens Manufacturing Co., Inc., 69 S. Walnut 
St., Mansfield, Ohio. 


For further information, circle No. 5 on Reader Inquiry Facility, page 167 


SELF-LOCKING NUT 
Nylok Type E locknut is one-piece prevailing-torque type 
of self-locking nut, usually furnished double-chamfered. Ex- 
truded nylon is used as the locking medium. Design permits 
installation from either end and provides positive locking 





action in any position. Low installation torque and elimina- 
tion of lock washers are features. Nut is cold forged. 
Locking medium, a tough nylon plug insert in one of hex 
faces on nut, midway between top and bottom, projects 
slightly beyond crest of thread. When nut is run down on 
bolt, highly resilient nylon is compressed but not cut by 
bolt threads. Spring-like action grips threads tightly and 
sets up counter-thrust, creating wedging of bolt and nut 
threads. On removal of nut, “plastic memory” of nylon aids 
reusability. This property enables nut to lock in any posi- 
tion. Nylon used is FM-10,001. It does not become brittle 
at —400 F, is unaffected by cold even after continuous 
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Die Cast Aluminum Jackets 
¥ Sand Cast Aluminum Jackets 
x Celastic Covers 


Complete assemblies with 
Permendur, steel or alumi- 
num bases, inserts and 
keepers as specified. Mag- 
netized and stabilized as 
required. 
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exposure to moisture, withstands continuous or intermittent 
temperatures up to 250 F. Alcohol, gasoline, oil, boiling 
40 per cent caustic soda or fungus do not affect insert. 
Nuts are available in both American standard light (E-6) 
and American standard light-thick (E-7) series in sizes 
Y% in. through % in. Townsend Co., New Brighton, Pa. 
For further information, circle No. 6 on Reader Inquiry Facility, page 167. 


SPEED REDUCERS 


Double - reduction 


‘ speed reducers, Type 
; DB, are available in 
' ratings from 1 to 100 
hp. Design is for 
applications where 


prime mover is cou- 
pled or belted to re- 
ducer. Units employ 
all-external helical 
gearing arranged in 
horizontal plane. Cou- 
pling to an electric motor results in straight-line drive. 
Twelve standard gear ratios range from 6.25:1 to 58.3:1. 
Overall dimensions of eight models vary from 12%4x 
12%6x 13% to 27% x 35%x213%. Made in accordance 
with AGMA recommended practices, the models average 
96 per cent in efficiency. Single helical gears are cut by 
hobbing process. Split case construction affords accessi- 
bility. Ball bearings are used on all high-speed shafts and 
on intermediate and low-speed shafts on certain unit sizes. 
Splash system lubricates all gearing and bearings with 
exception of outer high-speed bearing, which is grease- 
lubricated. Sight gage permits quick check of oil level. 
On special order, units are supplied with extended slow- 
speed shafts and outboard bearings. Steel bedplates to 
accommodate motor and speed reducer are available, as are 
several types of flexible couplings. Right-hand assembly 
is standard; left-hand assembly may, however, be obtained. 
Westinghouse Electric Corp., Box 2099, Pittsburgh 30. 


For further information, 





. 


circle No. 7 on Reader Inquiry Facility, page 167. 


SEALED MULTIPLIERS 


Three resistor types meet JAN-R-29, offering voltmeter 
multipliers for severe humidity usage. Maximum current 
rating is 1 ma. Type MFA can be had in five values: 3.5 
megohms, 4, 4.5, 5, and 6; Type MFB in six values: 1 
megohm, 1.5, 2, 2.5, 3 and 3.5; Type MFC in three values: 
0.5, 0.8 and 1.0. Overall dimensions are: MFA, 92% in. 
long, 12564 in. diam; MFB, 5% in., 17564 in.; MFC, 2'%e 
in., 146 in. Temperature coefficient is not greater than 
0.0025 per cent/deg C from —40 to +100 C. Surface 
rise is not over 25 C, internal rise not over 55 C. Multi- 


























pliers withstand over 20,000 volts between center band and 
shorted terminals. Insulation resistance exceeds 10,000 
megohms. Terminals are metal ferrules suitable for mount- 
ing in 60 amp form No. 1 fuse clips. Ferrules resist torque 
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greater than 5 Ib-in. and transverse load of more than 25 Ib. 
International Resistance Co., 401 N. Broad St., Phila- 
delphia 8. 

For further information, circle No. 8 on Reader Inquiry Facility, page 167. 


PRESSURE, VACUUM SWITCHES 


Type SB switches have ad- 
justable on-off pressure dif- 
ferentials and _ adjustable 
pressure or vacuum ranges. 
Model 187, with uncalibrated 
pressure range from 0-15 psi, 
has differential settings from 
0.1 in. to 1.0 in. of water. 
Model 187C, with calibrated 
range from 0-15 psi, has dif- 
ferential settings from 1 in. 
to 3 in. Models 187V, uncali- 
brated, and 187VC, cali- 
brated, have a vacuum range 
from 0 to 30 in. of mercury 
and a differental sensitivity 
from 4 to 10 in. of water. The 
electrical ratings at 125/250 
volts a-c are: model 187, pilot 
duty; 187C, 600 watts; 187V and 187VC, 1200 watts. All 
models are rated for pilot duty with d-c. Bellows, hydraul- 
ically formed of beryllium copper, withstand maximum 
pressure of 45 psi. Method of pressure setting is optional: 
calibrated, micrometer type or single-turn knob and pointer ; 
uncalibrated, screw driver. Aluminum enclosure has plated 
or black finish. Brass enclosure, available on special order, 
has plated or black crinkle finish. Pressure fitting is %4 in. 
IPS female. Six-inch wire leads connect to snap-acting, 
single-pole switch. Optional switch actions are normally 
closed, normally open, or double-throw. United Electric 
Controls Co., 85 School St., Watertown 72, Mass. 

For further information, circle No. 9 on Reader Inquiry Facility, page 167. 





CABLE TERMINAL SEAL 


Okoprene moisture seal for terminating multiconductor 
sheathed cables is cone-shaped to receive filling compound. 
Device is easily and quickly slipped over cable, and elimi- 
nates need for friction tape or make-shift windings. Seal 


provides adequate protection and waterproofing for indi- 
vidual conductors at sheath termination. As a result, pre- 
mature deterioration of cable is avoided. Applicable to 
cable with diameters from 34 in. to 2 in., seal snugly fits 
over the cable sheath, preventing leakage of hot com- 
pound. Latter hardens to form neat, permanent, moisture- 
proof closure and to keep conductors properly spaced. Made 
from neoprene formula, seal is mechanically strong, afford- 
ing long-time resistance to sunlight, air, ozone, oils and 
chemicals. Standard filling compounds may be used. If 
termination is not of ascending type, filling compound with 
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Insulation Headquarters 


The fiberglas-polyester laminate that provides 
greater insulation protection per dollar cost 


GLASTIC Laminates are made by combining glass fibers with alkyd base polyester resins 
... the resultant laminate, combining the best electrical and physical features of both, is 
an insulating material significantly superior in heat, arc and moisture resistance; flexural, 
impact and tensile strength . . . also it is tough, rigid and dimensionally stable. GLASTIC 
Laminates are easy to fabricate; they punch and shear without requiring pre-heating. 




















GLASTIC Laminates are available in six grades MECHANICAL AND 
to meet all known insulation requirements: ELECTRICAL PROPERTIES 


GLASTIC 
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GLASTIC 


GLASTIC 


GLASTIC 


GRADE 
alas! 
Distinctly superior to cotton fabric re- Flexural Strength (psi) 23,800 = 34,000 


inforced phenolic laminates and similar 
materials, yet competitive in price. 















TMU ee T87 | 2.84 




















Similar to Glastic MM but made with : ; 
a resin of greater strength and flame Tensile Strength (psi) 
resistance; well suited to resist pound- F - 
ing, required in driving slot wedges. Compressive Strength (psi) 


' Hardness (Rockwell M) 
Premium grade, much greater strength _ ; 
than either MM or GF; 45,000 psi at sy Tae tay 
150°C after 200 hours; requires sharp EE 
carbide tools in fabricating. Water Absorption (°/, ASTM) 


Ste eee Ua CBG) 
Similar to GW but uses unidirectional 

glass cloth for maximum tensile CT Te TSC mA | 
strength in one direction (70,000 psi). 


Impact Strength (Izod) > ae 19.2 















Dielectric Constant (at 60 cy.) ° : 4.1 5.4 


1 Nils Tough, semi-rigid sheet stock available Power Factor (°/, at 60 cy.) . 3.1 2.4 W. 
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FLEXIBLE 





in .038” nominal thickness only; well 
suited to cold shearing and punching. 






AFTER 200 HRS. 
Exposure at 150°C. 






















Tough and thin; will crease without 
SUS Flexural Strength (psi) 

V/M); shearing and handling qualitiCS jitt—0————=——= 
far superior to mica glass materials; 
will not puff or distort regardless of 
long storage under heat or humidity; 
standard thicknesses .015” and .020” 


Ml Les LO) > 15.7 25.2 
Dielectric Strength (V /M) ic 3952 315 








GRADE B INSULATION FOR THE PRICE OF GRADE A ® MOLDED GLASTIC parts, Grade MG, are available to 


specification. 


IMPACT STRENGTH ® Special GLASTIC for particular requirements will be 

ARC RESISTANCE developed on request. 
® Information detailing the superiority of GLASTIC 
G R F AT £ R HEAT RESISTANCE with grade C phenolics and melamine G5 laminates 
DIMENSIONAL STABILITY is available . . . Write for GLASTIC bulletin MR; also 
MOISTURE RESISTANCE for free test samples—they'll be sent upon written 

request. 
ott +e Write for GLASTIC bulletin MR; also for free test samples 


Electrical 


TORUS CGR WALL 1.32 —_— 








25,200 32,200 45,000 








SStL Ca toa) A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH ~- INSULATING PAPERS 


reel CI Tat tey AND TWINES °: CABLE FILLING AND POTHEAD COMPOUNCS ~* FRICTION TAPE AND SPLICE + TRANSFORMER 
POUNDS * FIBERGLAS SATURATED SLEEVING - ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH At 
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TAPE » MICA PLATE, TAPE, PAPER, CLOTH, TUBING - FIBERGLAS BRAIDED SLEEVING * COTTON TAPES, WEBBINGS AN 
SLEEVINGS « IMPREGNATED VARNISH TUBING * INSULATING VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TI 
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SIX IDEAS 
for IMPROVING 
PERFORMANCE 


STEP DOWN 
TRANSFORMERS 


Step-Down Transformers permit using 
standard 115/120 volt, 50/60 cycle 
motors or electronic equipment in 
installations where only a 230/240 
volt supply is available. Plug the step- 
down transformer into the 220/240 
volt line supply, connect the 115/120 
volt equipment to the transformer. 
That's all. 


VOLTAGE 
STABILIZER 


For circuits with continuous voltage 
fluctuation the Acme Electric Voltage 
Stabilizer was designed. Operates 
automatically, responds almost in- 
stantly to any deviation in normal 
voltage supply. Designed to pre- 
cision standards. 


RADIO TELEVISION 
ELECTRONIC 


Custom-made transformers designed 
from standard parts is usually pos- 
sible because Acme Electric owns all 
the tools, dies and equipment that 
are needed to make a wide variety 
of transformer designs and sizes. By 
adapting standard components avail- 
able, you save time — money. 


VOLTAGE 
ADJUSTORS 


Provides for manual regulation of 
input voltage over a range from 65 
to 135 volts to exactly the voltage 
required for best performance of the 
electrical equipment. Available in 
sizes from 150 watts to 10 KVA. 


HIGH 
VOLTAGE 


IGNITION 
TRANSFORMERS 


This is an example of what Acme 
Engineers have done in designing 
transformers with secondary output 
up to 10,000 volts. High voltage can 
be safe when components are de- 
signed by experienced engineers. 


AIR COOLED 
TRANSFORMERS 


Heavy duty designs in capacities from 
1/10 KVA to 167 KVA in primary 
voltage input up to 2400 volts, can 
be supplied on special order with 
secondary taps to meet specifications 
of special applications. 


ACME ELECTRIC CORPORATION 


357 WATER ST. 


CUBA, NEW YORK 


Acme Electric also manufactures: Air Cooled Power Transformers « Cold 

Cathode Lighting Transformers and Ballasts « Control Transformers « 

Door Bell, Chime and Signalling Transformers « Electronic Transformers « 

Fluorescent Lamp Ballasts *« Luminous Tube Transformers ¢ Radio and 

Television Transformers * Safety Transformers « Step Down Transformers « 
Voltage Regulating Transformers. 








high softening point should be employed, particularly if 
location is warm. Seals are furnished cut and with shoulder 
buffed off. Overall length of cone is 3 in., with 1% in. 
projecting from end of cable sheath. Cones can be supplied 
in red, white, blue, black or green. In addition to use on 
neoprene-sheathed cables, seal is adaptable to terminating 
braided and lead-sheathed cables. The Okonite Co., Passaic, 


J. 


her information, circle No. 10 on Reader Inquiry Facility, page 167. 


VARIABLE-SPEED DRIVE TACHOMETER 


Model R-1 tachometer and generator is for Varidrive 
applications that require continuous and accurate speed 
indication. Ratings are from % to 50 hp and from 2 to 
10,000 rpm. Permanently lubricated ball-bearing type gen- 


he 


erator, coupled to Varidrive, requires no other source of 
power. Tachometer indicator is entirely enclosed to pre- 
vent entrance of dust and other foreign particles, and can be 
mounted at distances up to 300 ft from the Varidrive 
without affecting accuracy. Indicator shows operating 
speed as per cent of Varidrive maximum speed. Thus, the 
rate of production of a given machine is instantly available. 
Other dial indications are available. Ten feet of two- 
conductor cable makes possible mounting of tachometer in 
most advantageous location. U. S. Electrical Motors, Inc.. 
200 E. Slauson Ave., Los Angeles 54. 


For further information, circle No. 11 on Reader Inquiry Facility, page 167 


MINIATURE PRESSURE SWITCH 


H¥dtrol switch 555-2197 is suitable for aircraft and en- 
gine applications. Envelope dimensions are 134 in. diam, 
3% in. overall length, including pressure and electrical 
connectors. Units are available in seven ranges: 0-15, 


0-30, 0-50, 0-150, 0-275, 0-450, 0-1300 psi. The surge, 
operating and bursting pressures for these ranges are, 
respectively: 100, 60 and 4000 psi; 200, 150 and 4500; 
1000, 600 and 5000; 1000, 600 and 5000; 1500, 1000 and 
5000; 3000, 1500 and 5000; 4000, 2500 and 5000. Tem- 
perature range is — 65 to + 200 F standard; up to + 250 
F special. Accuracies are + 4 per cent of full scale range 
over ambients. Pressure connectors are 7/16-20 NF 3 
(AND10050) and 1/8-IPT (AND10053). Electrical con- 
nectors are AN or special. Exterior is acid and fume 
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50 YEARS of supplying quality 





Die Casting to all of industry! 


Ib 1901 William Allen Parker produced his first Die Castings. These first 
accurate reproductions were sold at the Buffalo Exposition that year. For the 
next five years more and more parts were produced and sold. In 1906 the 
Parker White Metal & Machine Company was formed. Since that time the Die 
Casting industry and Parker have grown and expanded together. Our effort 
here at Parker has been to produce better and better DigCastings. For a half 
century Parker has designed and produced party a very industry— 
electrical, business machines, textile, aviah@i 
literally, all of industry. Our expex : 
ceeded by no other compat i 
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FOR YOUR PANEL 


A WOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR — 
NE-51 NEON LAMP , 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—“‘built-in.” 
RUGGED 
DEPENDABLE 
LOW IN COST 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 


Among our thousands of Pilot Light Assemblies there is one 

which will fit your special conditions. Many are especially 

made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 










































2 HIGH HEAT. 
[- MICA PLATE 
for DOMESTIC ELECTRIC APPLIANCES 


e A composite, Inorganic-bonded highly-integrated mica insulat- 

ing material built-up from mica splittings, and approximating 

raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 

Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Engineering service available to help solve your insulating 

problems. Test samples and complete information on request. 

NEW ENGLAND MICA COMPANY 
Incorporated 

30 WOERD AVE., WALTHAM, MASSACHUSETTS 
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resistant. Standard switches withstand 15 g’s vibration at 
0 to 500 cps, and 30 g’s shock. Special units withstand 25 
g’s and 50 g’s, respectively. Contacts are: SPDT with 
ratings from 0.25 to 5 amp, 28 volts d-c or 115 volts a-c; 
and DPDT with ratings from 5 to 7 amp, 28 volts d-c or 
115 volts a-c. Cook Electric Co., 2700 N. Southport Ave., 
Chicago 14. 

For further information, circle No. 12 on Reader Inquiry Facility, page 167. 


GANGED PRECISION SWITCHES 


Type SAT-1-Z1 ganged-switch assembly provides for 
operation of two snap-acting SPDT switches by a single 
actuating mechanism and for precise individual setting of 
the operating point of each unit in assembly. Two, three, 
or four switches can be installed in production and set for 
simultaneous operation or for operation in special se- 
quences. Assembly is made up to two standard Unimax 
SPDT switches having common bushings through the 
mounting holes so that entire assembly can be mounted by 





two No. 6 screws. Rigid bar joins the Adaptaplates of 
the individual switches so that they all work together. 
Operating point for each switch is adjustable by a set screw 
that moves a U-spring toward or away from operating pin. 
Spring also absorbs over-travel of actuator arm. Set screw 
is held by Elastic Stop Nut. Bar, springs, and hinge 
members are of stainless steel; Allen set screws have 
corrosion-resistant finish. Data sheet 515-A gives dimen- 
sions, operating characteristics. Unimax Switch Div., The 
W. L. Maxson Corp., 460 W. 34th St., N. Y. 1. 

For further information, circle No. 13 on Reader Inquiry Facility, page 167. 


AUTOMATIC STAKING MACHINE 


Spindle on air-operated 
staking machine is con- 
structed with a pressure 
pad which compresses or 
assembles the work prior 
to staking. Machine can 
handle over 1000 pieces 
per hr and is expressly 
designed for staking or 
riveting fixed or movable 
joints. Its adaptability cov- 
ers such operations as eye- 
letting, burring, inserting 
grommets and _ pointing 
with platinum, tungsten or 
silver. Weight of the ham- 
mer blow is readily adjustable, while a trip-dog action in- 
sures a uniform stroke despite slight variations in stock 
thickness. Standard machine is furnished with an air foot 
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The Fansteel name is 
a Mark of Dependability 


Mee FANSTEEL SELENIUM RECTIFIERS 


The mark “Fansteel’” on the 
Selenium Rectifier you buy is a 
mark of dependability, based 
upon rectifier engineering and 
production experience extending 
back over a quarter of a century. 





Fansteel Selenium Rectifiers 
are quality rectifiers, intended 





of to improve the quality of any 
~ product in which they are used. 
in, They are widely used in thou- 
a sands of applications in indus- 
wn tries, railways and utilities. 
en- 
The | 

| If direct current is required in 
167. 


| your product, Fansteel consulta- 
| _ tion service is available. Fansteel 
| Metallurgical Corporation, 
North Chicago, Illinois, U.S.A. 


ASK FOR OUR BOOKLET 


Fansteel Selenium Rectifiers 


| Engineering Information 
Hundreds of standard Fanstee! 

Selenium Rectifier Stacks are 

listed in Bulletin RDP-112C. 


mee! S ELEN I UM ime | TERS 


Serene. DEPENDABLE RECTIFIERS SINCE 19 
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switch, but dual hand controls are available if required. 
The High Speed Hammer Co., Inc., 313 Norton St., 
Rochester 5, N.Y. 


For further information, circle No. 14 on Reader Inquiry Facility, page 167 






TEFLON MAGNET WIRE 
NOW AVAILABLE 







SUBFRACTIONAL MOTORS 


Line of motors for fan, blower and other applications 
have die-cast housing, riveted stator and stainless steel 
through-bolts, in order to meet high-impact tests. Three 













Warren Wire Company is pleased to 
announce that it is producing Magnet 
Wire insulated with DuPont Teflon. 


e Capable of withstanding tem- 
peratures up to 250 C. 


e Resistant to all known 
chemicals. 





* Extremely tough and flexible. frequency types are listed: 400 cps, ranging up to 1/35 hp 
at 10,000 rpm and 1/50 hp at 7200 rpm in single or three- 
phase; a 60-cps type; and a variable-frequency type, oper- 
ating single-phase with minimum speed variation from 320 
to 1000 cps. All are available class A for ambient tem- 
peratures of 70 C or class H for ambients of 85 C. Diameter 
is 1.95 in., length 2.91 in., shaft diam 4% in. Weight is 
about 1 Ib. Totally enclosed frame lengths are 2.573 in. and 
| shorter. Air-Marine Motors, Inc., 2183 Jackson Ave., 
Seaford, L. I. 


For further information, circle No. 15 on Reader Inquiry Facility, page 167 




















WARREN WIRE COMPANY, INC. 
POWNAL, VERMONT 










Manufacturers of all types of round magnet wire 








SYNCHRONOUS TIMER 


SY “Promatic” synchronous 
motor timer can be used for 
accurate control of a wide va- 
riety of timed operations for 
periods between % sec and 24 
hr. It actuates five SPDT load 
contacts independent of timer- 
contro! circuits. Two separate 
solenoids, one operating clutch 
and timing mechanism, other 
actuating load contacts. Timer 
automatically resets. for each 
new cycle. O-ring drive as- 
sembly eliminates gears, Pre- 
set interval and elapsed time are 
| both clearly visible on 334-in. diam dial. Timer is avail- 
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Durakool 
a dependable 






















10 YEAR SWITCH 


Steel-clad with mercury to mercury con- 
tacts, the Durakool hydrogen filled switch 
is performing with sensational dependability. 











able for either 115 or 230 volts a-c. Outside dimensions 
are 4% in. wide, 4% in. deep, and 8 in. high, including 
terminal strips. General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. 


| For further information, circle No. 16 on Reader Inquiry Facility, page 167. 


% Millions of contacts without a falter 
% Positive “Make and Break” contact 
action 
% Withstands high temperatures 
te No deterioration in storage 
%e Seven new models—I to 65 
amperes 
% Smaller in size, increased ca- 












FLUOROCARBON FILM 


Casting technique has made available Teflon sheeting and 
tape in thicknesses down to % mil. Use as capacitor in- 
sulation is one suggested application. Tape is offered in 
«¢Durakool | widths of 1, 2, 3, 4 and 5 in., thicknesses of %, 1, 1% and 
a Arata yon a | 2 mils, lengths up to 30 ft. Sheet size is 12 x 12 in., with 
aes thicknesses of %, 1 and 2 mils. Dielectric constant from 

<n ee ssa titiceeal 60 to 10° cps is 2.0 to 2.2 and dissipation factor, 60 to 10° 
att  Shentines | eps, is less than 0.0005 by ASTM D150-47T. Resistivity is 
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HE TAKES COMPLETE CONTROL SU, if 1g g oa 


Doesn't it always simplify matters when you can ‘‘dump’’ a problem into some- 
one’s lap and forget it? That’s why ‘‘Cubee”’ has a big lap. He takes complete 
control. All the facilities needed to supply you with molded plastics parts are under 
one roof . . . ourroof. We design the molds—we make the molds—we 


mold the plastics product. Nothing is ‘‘farmed-out’’. The complete responsibility 


a aS 


is ours. And why shouldn't it be? That’s our 










Q-B Says: 


business—Plastics! The next time you need 
“If you're sweatin and stewin’ 


molded plastics products, call ‘‘Cubee’’’ We'll 


‘Cause you need plastics parts 


consult with your engineers and designers and Just call in Quinn-Berry 






SENET TEE RNa ARS IRR ENE 


Then our worryin’ starts! 






come up with the answers to your problems. 


Write, wire or phone for further information. 


QUINN-BERRY CORP. 
26710 West 12th Street 
ERIE, PENNSYLVANIA 
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Branch Offices 





MR. HARRY R. BRETHEN MR. JOHN WEILAND, JR. MR. H. B COLLINS, J¥ 
15 Laurence 7105 Grand Parkway Fairport Road 
Detroit 2, Michigan Milwaukee 13, Wis. East Rochester, N. Y, 
Phone—Townsend 8-2577 Phene—Greenfield 6-7161 Phone—Hillside 241 
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more than 10!5 ohm-cm. Dielectric strength is 1800 to 2800 
volts per mil. Tensile strength ranges from 1500 to 2500 
psi and elongation from 150 to 250 per cent. Thermal con- 
ductivity is 17 BTU/hr/sq ft/deg F/in. Both tape and 
sheeting are rated nonflammable by ASTM test; coefficient 
of linear thermal expansion is 5.5 x 10-5 per deg F. Material 
is insensitive to solvents, boiling acids. Dilectrix Co., 60 E. 
42 St., New York 17. 


For further information, circle No. 17 on Reader Inquiry Facility, page 167. 


WIRE-WOUND RESISTORS 


Complete line of resistors and rheostats meets JAN 
specifications. Jan-Type wire-wound rheostats are offered 
in 11 models, each meeting JAN-R-22. Models include 
standard and enclosed types in sizes from 25 to 750 watts. 





Are your machines in top working order . . . ready for 
the long, tough production battle ahead? . . . fully pro- 
tected against sudden failures? With delivery of new ae . : ee , . ci 
equipment often months in the fature, you may soon Jan-Type resistor line has 33 of 38 styles listed in JAN- 


Gud your old sunchines worth their weight in gold. R 260A, all meeting “G and J requirements. Terminals 
are in five types: tab terminal; tab terminal with hole for 


. ’ P iit No. 8 screw; ferrule terminal; flat type, tab terminal; 
reaheaned old re as to veplace Sntisior or worn and axial terminal. Each is available in complete range of 
bearings with new, industry-proven Actnas. Sizes, wattages and resistances. Ohmite Manufacturing Co., 
‘Tough, friction-free Aetnasare setting new standards 4835 Flournoy St., Chicago 44. 
for dependability plus reduction in power costs, For further information, circle No. 18 on Reader Inquiry Facility, page 167 
maintenance and down-time in plants from coast-to- 
coast. Inevitably, the net results are substantial pro- 
duction boosts at less cost per unit. 
tated Ray citi eae DUAL-BELT VARIABLE-SPEED DRIVE 
today. It might be your best protection against the Line of extra-heavy-duty variable-speed motors has rat- 
challenge that faces the machines you use or the ings of 15, 20, 25, 30, 40, and 50 hp with shaft speed ranges 
machines you make. from about 400 rpm minimum to about 1400 to 2300 rpm 
maximum. Part of Varidrive line, the units carry heavy load 
AETNA BALL AND ROLLER BEARING COMPANY through internal speed-changing transmission by means of 
4600 SCHUSERT AVENUE © CHICASO 39, dual varibelts. To counterbalance belt load, tension control 
s RAMOS known as Autotaut is used, avoiding variable-center drives 
or extra flexing of belts over idlers. Calibrated spring main- 





One of the easiest and surest ways to put new fight 








tains pressure between two halves of driven varidisks ana 





Standard and Special Ball Thrust Bearings ¢ Angular Contact 


Gall Readings © Spetlid Galie-Beastaus © Bell Retainers | sides of belt, taking up any slack caused by stretch or wear 
© Slandensd ential Ths oitteninhs © Scihans® of belts. Use of dual belts does not affect ease of changing 
Miscellaneous Precision Parts shaft speeds, which is accomplished by turning a control 
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Faced with a wiring problem? Riverside wiring specialists 
it- welcome the opportunity to work it out for you, if you'll 
es just send us your specifications or “blues.” We maintain our 
7 own engineering organization for this purpose alone. 
a 
er The harness assembly shown above is one of our recent 
-ol jobs made to rigid aircraft specifications. We are set up to 
a make similar types of harness for communication equip- 
“. ment, tanks and trucks. 

Whether your wiring problem involves rigid military 
specifications or is a cost reduction problem on a commercial 
product, Riverside will do its utmost to find the right 
answers. 

Accessory wiring equipment such as molded rubber caps, 
strain reliefs, junction boxes and switches are also avail- 
able to meet your needs. 

FOR QUALITY, COST AND DELIVERY 
SEND BLUE PRINTS OR SAMPLES FOR AN EARLY ESTIMATE 
Wiring Harness and Assemblies — Cord Sets — _ Extension Cords 
no Electric Switches — Heater Cords © 
ar 
ng TPA ei OZ 3 DEARBORN, MICHIGAN 
ro 
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PERMANENT PROTECTION FOR SCREW THREADS 
IN ALL ELECTRICAL ASSEMBLIES 


Heli-Coil serew thread Inserts of stainless steel wire 
protect all threaded members against corrosion, galling, 
seizure, electrolysis, vibration or other causes of tnread 
failure. 


Assembly and disassembly, however frequent, have no 
effect on Heli-Coil-protected threads. Die-castings, light 
metal or plastic housings and ceramic elements suffer no 
wear from cap screws, studs or bolts. 


Heli-Coil Inserts make it simple to salvage costly parts 
which have suffered thread damage . . . salvaged parts are 
good as new and stronger. 


Use Heli-Coil Inserts to improve and lighten design... 
use fewer bolts, shorter threads, more blind holes. Pre- 
cision-formed for National Coarse and Fine Threads, all 
aviation and automotive spark plugs and pipe threads. 
Meet all aircraft, industrial and military specifications. 
Class 3 fits are standard; tools and inserts available to suit 
pitch and major diameter for Class 2 and 2B fits. 


HELI-COIL 


Heli-Coil is 
a Registered 
U.S. Tradename 


Protecting Screw Threads for Industry 


CORPORATION 


mos crn cnr nr nr nr nnn ss ses 


HELI-COIL CORPORATION 
Danbury, Connecticut 


Please send me [] Bulletin 650R on Design Data 
(0 Bulletin 349. on Salvage and Service 


iain ccashacnissitepuy eaubalaabvinwnnsieianviancanneritonnd ZONE 


an ce ee ee ee ee ee ae ae ee 
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dial. U. S. Electrical Motors, Inc., 200 E. Slauson Ave 
Los Angeles 54. 


? 


For further information, circle No. 19 on Reader Inquiry Facility, page 167 


ROTARY SELECTOR SWITCHES 


Daven long-life rotary selector switches are now avail- 
able up to 6 poles with as many as 15 positions per pole 
on each deck made possible by “knee-action” rotor arm. 
Construction insures low contact resistance (0.002 to 
0.005 ohms) and uniform contact pressure during life 


ot switch. Silver alloy contacts and rotor arms are used 
on all units. Roller-type detent, standard on all units, gives 
positive action and increased life. Operating voltages 
are up to 1500 volts rms and current ratings are up 15 
amp continuous, depending on type of switch. The Daven 
Co., 191 Central Ave., Newark 4, N. J. 
For fiirthe e No. 20 n Reader 


r information. cir 


FASTENER CLIP 


The units illustrat- 
ed here fasten break- 
er strips to  food- 
compartment liners 
of refrigerators. In- 
serted into cavities 
in underside of 
strips, clips are held 
in desired position 
by feet at base of 
clips; tabs prevent 
clips from backing 

out. With clips properly attached, breaker strip is inserted 
in “Dutch bend” of cabinet. Spring arms of clips snap into 
holes in liner flange, firmly retain breaker strip and pro- 
vide tight thermal seal. Subassembled, clips and strips are 
brought to assembly line as single unit. Removal of strip 
for refrigerator servicing can be done without damage to 
clip or strip. Made of heat-treated spring steel 0.014 in. 
thick; clip is 244 in. wide, %6 in. long. Clip arms are % in. 
long. Tinnerman Products, Inc., Box 6688, Cleveland 1. 

For further information, circle No. 21 on Reader Inquiry Facility, page 167 


VARIABLE-SPEED MOTOR 


Type LK single-phase repulsion motors have movable 
brushes for speed control. Lever at commutator end con- 
trols brush position, with remote control possible with 
mechanical linkage. Direction of lever from neutral de- 
termines direction of rotation and distance from neutral 
determines speed. Continuous-duty ratings are from 1/6 
to 3 hp. All units are suitable for belt drive; those up to 
4 hp ratings are also suitable for friction drive. Power 


ELECTRICAL MANUFACTURING 





oi 



























Reeves saves space in its Eleetronie 
i i : ITE Tubi 
Brain...with IRV-O-L ubing 
rat- 
wn The Reeves Electronic Analog Computer (REAC) * saves plenty of 
ua man-hours in performing complex calculations. And in this Elec- 
ae tronic Brain’s complicated wiring system, shielding and terminal 
ca labeling are done exclusively with IRV-O-LITE XTE-30 Plastic 
bine Tubing—saving plenty of space. 
of XTE-30’s high dielectric strength of 1,000 vpm (dry) frequently 
ield permits the use of thinner-walled tubing. Where space is at a pre- 
ion mium, follow the example of Reeves and hundreds of other manu- 
of facturers—use XTE-30! 
pom You get these other advantages, too, with XTE-30 Plastic Tubing: 
tng high mechanical strength; lasting flexibility; excellent chemical 
a and moisture resistance. 
a XTE-30 comes in a standard range of sizes from .022” to 2” ID and 
are even larger for special applications. Six contrasting colors simplify 
trip identification of leads and speed up complex wiring jobs. See for 
. in yourself what XTE-30 will do for you—just mail the coupon for am 
Ss free Technical Data Sheet. —_—s 
> in. *Manufactured by Reeves Instrument Corp. of N.Y., one of the outstanding pro- (eas) 
: ducers of high precision electronic and electro-mechanical computing equipment. SU ZZ ST 
© OC COOOOOOO OOOO OOO OCESSOSES S886 
ep Ww Irvington Varnish & Insulator Comp EM-7/51 
SOE Cl eee NO ae ’ 6A Argyle Terrace, ivceanes i, NJ. 
able Gentlemen: [ 
i 


Please send me your Technical Data Sheet on 
IRV-O-LITE XTE-30 tubing. 
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Here’s why those in 


—demand 


the know 


Here’s another example of the meticulous 
care Cannon Electric uses in building con- 
nectors for highly specialized, tough jobs. 
This AN-“M” type connector is moisture- 
proof, vibration-proof and pressurized. Ra- 
dio shielding is provided and every threaded 
part is drilled for safety wiring. 

No corners are cut— nothing is over- 
looked to assure you outstanding perform- 
ance. This connector is designed for aircraft 
use but there are more than 18,000 different 
Cannon Plugs made with the same care to 
serve the exacting needs of many industries. 
If you are looking for real value, regardless 
of the field you work in, your best bet is 
Cannon. 

Engineering bulletins describing each 
of the many basic types of connectors are 
available. We will gladly send you any of 
these if you will simply describe your con- 
nector requirements. 


Molded Polychloreprene inserts 75- 
80 shore hardness provide pressure- 
proofing of both pin and socket con- 
tacts. Have high dielectric strength 
under wide range of temperatures 
and at extreme altitudes. Mated fit- 
tings will not show more than 10 
microamperes dielectric leakage and 
will not arc when subjected to 7500v 
dc at room temperature. 


Pin Contacts machined from solid 
brass, silver-plated. Solder cup hand- 
tinned. 


Machined ball-in-cone joints provide 
radio shielding and improve vibra- 
tion resistance. 


Socket contacts machined from solid 
copper alloy with new Cannon de- 
sign, silver-plated. 


Matching serrations in end bell and 
shell make practical wrench-tighten- 
ing from one side of the installation 
without putting strain on contacts or 
wires. 


Polychloreprene grommets make 
moisture-proof seal over soldered con- 
nections. 

Concentric rubber bushings under 
pressure of cable clamp provide 
snug, moisture-proof wire entry. 


Eliminate usual strain on outer wires. 
Provision is made for grounding lug. 


CANNON 
ELECTRIC 


Since 1915 


Cannon Electric Company 
Los Angeles 31, California 


Factories in Los Angeles, Toronto, New 
Haven. Representation in principal cities. 


input is proportional to speed. A start- 
stop pushbutton and a convenient scale 
for locating desired speed setting are 
available. Speed ranges are 750-1200, 
600-1200 and 600-1800-rpm. Star-Kimble 
Motor Div., Miehle Printing Press and 
Mfg. Co., 200 Bloomfield Ave., Bloom- 
field, N. J. 


Circle No. 22, Reader Inquiry Facility, page 167. 


SMALL POTENTIOMETER 


Model AJ, a 10-turn unit providing 
high accuracy of setting, reliability and 
long life, is contained in %-in. diam 
case. Wire-wound resistance element is 


about 18 in. long. Life under optimum 
conditions exceeds one million cycles. 
Standard resistance tolerance is + 5 per 
cent and linearity tolerance is + 0.5 per 
cent; by special selection, linearity accu- 
racies of + 0.1 per cent for resistance of 
5000 ohms and above and accuracies of 
+ 0.25 per cent for lower resistances 
may be obtained. Standard resistance 
range is from 100 ohm to 50,000 ohms, 
all with 2-watt rating. Starting torque is 
less than 0.75 oz-in. and net weight is 1 
oz. The Helipot Corp., 1011 Mission St., 
South Pasadena, Calif. 

Circle No. 23, Reader Inquiry Facility, page 167. 


INDICATOR LIGHT 


Miniaturized 6-volt indicator light, 
86L, gives a sharp indication that can be 
viewed from any angle. Light has % 
in. overall length, with less than %-in. 


diam. Mounting on panel is accom- 
plished by pushing into an “S” drill 
hole of 0.348-in. diam. Requires mount- 
ing centers 0.4 in. apart, making possible 
900 indicators per sq ft. Unscrewing 
crystal shaped lens is all required to 
remove bulb. Furnished with leads to 
any length. Alden Products Co., 117 N. 
Main St., Brockton 64, Mass. 

Circle No. 24, Reader Inquiry Facility, page 167. 


DIAL ENAMEL 


Dialwhite, designed primarily for use 
on metal dialplates of instruments, retains 
original low-gloss whiteness for long pe- 
riods. Spray-applied, it air-dries in 1eg- 
ular lacquer time and resists chalking 
from outdoor weathering and discolora- 
tion from phenolic fumes, sulphur di- 
oxide, ultra-violet light and heat. It 
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Janette’s complete line of integral, fractional and sub-fractional 
gear-motors offers you the widest selection. This gives you the 
best design and operating efficiency in your product. 


The Janette line of gear-motors includes 1500 different gear ratios 
and 166 mounting positions. This makes possible maximum ease 
CMH MMU Aa, MMe |) LCC ) dole 


Fractional H.P. series from 1/20 to 3/4, inclusive, H.P. ratings. 
Specials available as low as 1/150 H.P. 


r, 1 ‘a: MANUFACTURING CO. CHICAGO, ILL. 


Gear Motors * Motorless Speed Reducers * Rotary Converters * Motor Generators 
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—WHEELER 
MAKES THESE PRODUCTS a Specially 


THE WHEELER INSULATED WIRE CO., INC., 1102 EAST AURORA ST., WATERBURY 20, CONN. 
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_1T’S OUR Specctiallg 


You or I can walk into any sporting goods store and buy 
a good fishing rod for a very few dollars. But when we decide 
to treat ourselves to “the best there is”, the choice narrows 
’way down. 


That illustrates very well the sales story we have to tell 
here at Wheeler. Our field is one containing many excellent 
manufacturers and plenty of tough competition. But through 
the years we’ve come to specialize in certain well-defined 
classifications. 


We make magnet wire, for example, principally in the 
smaller gauges now in great demand, with a wide range of 
special insulations. 


We make coils and transformers to the specifications of 
a limited group of customers who demand extreme precision 
and absolutely top controlled quality. 


Most of these materials and components now go into 
key electronic devices . . . computers and control mechanisms, 
electrical apparatus, and so forth. If that is your field we’d 
like to talk to you. 


MAGNET WIRE 
COILS 


4 


Wades Bee 4 
7 . 


oy 
< 
« 
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COMMUNICATIONS 
EQUIPMENT 


DEPENDABILITY 


TRANSFORMERS 


Division of The Sperry Corp. 


adheres over printing and accepts en- 
graving without tearing or leaving jagged 
holes along cut. Rexton Finishes, Inc., 62 
Woolsey St., Irvington 11, N. J. 


Circle No. 25, Reader Inquiry Facility, page 167. 


SMALL AIR CYLINDER 


The “Han-D-Air” cylinder, a 1%-in. 
bore, l-in. stroke, single-acting spring- 
return unit is primarily for use in jig 
and fixture operations and for parts posi- 


tioning and ejection. Develops thrust 
approximately equal to the applied air 
pressure. Compact in design (44x 1%x 
1% in.), it can be mounted in practically 
any position: front flange, rear flange, 
side, foot, or front pivot. The %¢-in. diam 
piston rod has a %-in. threaded end to 
snmplify installation. Brass cylinder, 
aluminum alloy heads and _ oil-resistant 
piston cup. The Bellows Co., 222 E. 
Market St., Akron 9, Ohio. 


Circle No. 26, Reader Inquiry Facility, page 167 


AUTOMATIC BATCH COUNTER 


Continuous automatic counting of pre- 
selected batch quantities at high speed is 
achieved by Monitor automatic batch 
counter without interrupting production. 
Instrument automatically operates built-in 
batch-control switch at completion of each 
batch count and at same instant readjusts 
to start another count. Batch-control 
switch may be used to start or stop elec- 
trically operated machinery, conveyors, 
signals, chute gates, pile changers, kick- 
out devices or other arrangements for 


marking or separating batches, warning 
operators, etc. Counter is furnished in 2-, 
3-, 4- and 5-digit models with counting 
ranges from 1 to 99, 1 to 999, 1 to 
9,999 and 1 to 99,999 respectively. Any 
desired batch quantity within range of 
counter is easily and quickly selected by 
turning dial pointers to desired digits. 
Unit will count any object or motion that 
can be arranged to operate a switch, 
relay, photo-electric unit or other cir- 
cuit-breaking device and may be located 
at any distance from actual source of 
count. Batch counter is completely self- 
contained and equipped with terminal 
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SELENIUM RECTIFIERS - PHOTO-ELECTRIC CELLS 


FOR UNSURPASSED PERFORMANCE 






jig 
Si- 


MINIATURE RECTIFIERS HIGH VOLTAGE RECTIFIERS 


CARTRIDGE TYPE 
RATINGS TO 25 KV AND 75 MA. 
In half-wave, voltage doubler or bridge circuits 
From %"” to 11%” ©O.D. or built to your specifications 


TYPICAL APPLICATIONS 




































































BIAS SUPPLIES ELECTROSTATIC PROCESSES 
CONDENSER TESTING GEIGER COUNTERS 
CATHODE RAY TUBES INVERSE PEAK SUPPRESSORS 
130 Volts ( gs ee Peak Inverse ELECTRON MULTIPLIERS PHOTOFLASH POWER SUPPLIES 
R.M.S. ge Volts: 380 TELEVISION CIRCUITS 
” TYPE V-HF SERIES 
FOR ELECTRONIC APPLICATIONS UP TO Ya WAVE — 5 MA. DC 
1,000 MILLIAMPERES eee en 
ist As easily installed as a Resistor or Condenser Dc ourpur RECTIFIER | DC ourpur RECTIFIER 
ur OLTA PART NO. VOLTAG PART NO. 
¥ ONLY 2 SOLDERING OPERATIONS REQUIRED 20 VINE 800 V40HF 
he Approximate Voltage Drop: 5 volts 40 V2HF 1000 V50HF 
ss 60 V3HF 1500 V75HF 
a eee 80 V4HF 2000 V100HF 
Type No. RS65 | RS75 | RS100 | RS150 | RS200 | RS250 100 VS5HF 2500 V125HF 
to Current(ma) | 65 | 75 | 100 | 150 | 200 | 250 200 V10HF 3000 V150HF 
T, See ey a eS eee ae 400 V20HF 3500 V175HF 
ne Type No. RS300 | RS350 | RS400 | RS500 | RS1000 600 V30HF 4000 V200HF 
E. Current(ma), 300 | 350 | 400 500 1000 TYPE Y-HP SERIES 
: SEND FOR TECHNICAL AND DESCRIPTIVE o OS eee 
BULLETIN NO. IS-1249 {y+ —___- 
DC OUTPUT RECTIFIER DC OUTPUT RECTIFIER 
VOLTAGE PART NO. VOLTAGE PART NO. 
20 Y1HP 800 Y40HP 
: POWER RECTIFIERS * — | oe — 
is 60 Y3HP 1500 Y75HP 
h 80 Y4HP 2000 Y100HP 
. 100 Y5HP 2500 Y125HP 
i. 200 Y1OHP 3000 Y150HP 
} 400 Y20HP 3500 Y175HP 
: ; 600 Y30HP 4000 Y200HP 
S 


SEND FOR BULLETIN HVR-850 
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aa PHOTO-ELECTRIC 
e RATINGS TO 250 KW 
CELLS 
EFFICIENCY TO 87% — POWER FACTOR 95% 
Suitable for Oil Immersion a SELF-GENERATING 
FOR ELECTROPLATING, BATTERY CHARGING, available 
ELEVATOR AND AIRCRAFT POWER SUPPLY UNITS, ETC. TYPE 







PARTIAL LIST OF POWER RECTIFIERS 
TYPE NO. DC VOLTS DC AMPS SIZE PLATE 





LONG LIFE 
STABLE CHARACTERISTICS 































D507 0—15 0.5 1%,” Sq. 
D510 0—15 3.0 3” Sq. Output up to 600 microamperes at 
a a ae = oi. 7% 100 foot-candles illumination and 
D520 15—30 14.0 6%," x 7,” 100 ohms external resistance. 
5 D521 95 5.0 4%” Sq. 








DP5—Hermetically WRITE FOR BULLETINS 
WRITE FOR BULLETINS C-349 and C-848. Sealed (front view) PC-649, PPC-250, HPC-450 


INQUIRIES ON YOUR APPLICATIONS INVITED © PROMPT DELIVERY 
Subscription to Bi-monthly Technical Bulletin, ‘Rectifier News” if requested on company letterhead. 


| INTERNATIONAL RECTIFIER CORPORATION 


, 6809 SOUTH VICTORIA AVENUE * LOS ANGELES 43 * CALIFORNIA 
REPRESENTATIVES IN PRINCIPAL CITIES + CONSULT YOUR LOCAL TELEPHONE DIRECTORY 
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Raytheon Voltage Stabilizers, Trans- 
formers and other Magnetic Components are noted for 
reliability in the most exacting military service. As a 
leading manufacturer for 20 years, Raytheon has de- 
veloped engineering and production facilities which 
enable it to produce highest quality components to meet 
the most rigid MIL requirements. Write for complete 


information. 


VOLTAGE 
STABILIZERS 


Precision built to provide 
maximum voltage stabiliza- 
tion with minimum variation 
in output voltage. An essential 
component for all electronic 
or electrical equipment re- 
quiring constant voltage for 
dependable, accurate opera- 
tion. Available in catalog 
models from 15 to 2000 watts 
Output Capacity ... or custom- 
engineered to suit special ap- 
plications. 


CUSTOM - BUILT 
TRANSFORMERS 


Individually engineered to 
meet the most exacting mili- 
tary or commercial require- 
ments. Typical units include: 
single or polyphase power 
transformers, pulse transform- 
ers, servo transformers, 
chokes, saturable magnetic 
components, etc. Cased or 
open types to meet MIL 
specifications as well as Un- 
derwriters’ Laboratories and 
R. M. A. requirements. 


Write for Complete Information 


Raytheon Products include Mariners Pathfinder* radar; Fathometers*; radio and television receivers; 
tubes; microwave communications; electrostatic air cleaners; Weldpower* welders; voltage stabilizers; 
Recticharger* battery chargers; Rectifilter* battery eliminators; Rectiringers*; transformers; Micro- 
therm* diathermy; fractional hp motors, and other electronic equipment.*® 


Magnetic Components Division, Dept. 6460-EM 


RAYTHEON MANUFACTURING COMPANY 


Waltham 54, Massachusetts 


strip for all outside wiring connections. 
Regularly furnished for operation on 115 
volts, 25 to 60 cycles, a-c. Production In- 
strument Co., 710 W. Jackson Bhlvd., 
Chicago 6. 

Circle No. 27, Reader Inquiry Facility, page 167. 


MEMORY TUBE SOCKET 


Socket, developed for RCA SB256 
Memory Tube, has 33 contacts com- 
pletely shielded and in three distinct 
groups for isolating critical operating 
characteristics. Continuous shielding and 


a large insert for contact shielding molded 
in a heavy phenolic body. The figure “8” 
clips are of special design to give good 
contact and retention. Illustrated top view 
shows multiplicity of holes and leads. Re- 
verse side has connections for coaxial 
outlets. Base is molded out of general- 
purpose phenolic, pins are silver-plated 
brass, and mounting plate is cadmium- 
plated brass. Alden Products Co., 117 N. 
Main St., Brockton 64, Mass. 


Circle No. 28, Reader Inquiry Facility, page 167 


PHOTOFLASH CAPACITORS 


Line of low-voltage electrolytic capac- 
itors which will maintain original capac- 
itance after several hundred-thousand 
discharges is intended for firing No. 5 
or similar flash lamps with small dry 
batteries. Units are rated from 25 to 
150 volts and have nominal capacitances 
from 40 to 250 mf. Dimensions.are from 
5g x 1154¢ in. to 1x 2% in. The terminals 


/ are bare wire, lugs, or clips. Cornell- 


Dubilier Electric Corp., South Plainfield, 
N. J. 
Circle No. 29, Reader Inquiry Facility, page 167 


CHAIN DRIVE 


Suited for high-speed heavy-duty appli- 
cations, Hy-Vo chain drive uses an en- 
gagement principle to reduce slapping 
and jerking which shortens chain life and 


| performance. Single-drive units are capa- 
| ble of transmitting as much as 5000 hp at 
| linear speeds up to 6500 fpm or rotative 
| speeds up to 3600 rpm. Pitch elongation 


is reduced to extent that take-up is 
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The pelt of many a mechani- 
cal rabbit has been saved by 
rewinding the motors that 
drive them with Dow Corn- 
ing Silicone (Class H) elec- 
trical insulation. That's a 
modern Aesop's fable* un- 
covered by our Atlanta office. 

Here’s the moral. When 
your private or corporate life 
depends upon continuous 
operation, specify Dow 
Corning Silicone insulated 
motors, generators, trans- 
formers or solenoids. The 
more it costs you to permit a 
motor to fail, the more im- 





Saved...By a Dow Corning Silicone 


perative it is to prolong the 
life and to increase the relia- 
bility of that motor with Class 
H insulation made with Dow 
Corning Silicones. 

For about twice the cost, 
you get ten times the life; for 
a few hundred dollars, you 
save several thousand dol- 
lars in lost production, man 
hours of labor, maintenance 
costs and repair bills. 

Write today for more in- 
formation on how you can 
keep ahead of the pack with 
Dow Corning Silicone (Class 
H) Insulation. 


This fable can be and has been acted upon to 
save the less expendable hides of some of the 
most able electrical maintenance engineers. 


Please send me more information including list of Class H 





DOW CORNING 





motor shops and Class H motor manufacturers. AE-7 
Name _Title OU Wen 
Company 
I cacti nsincceacenincmn at 
ee eee 
ATLANTA e CHICAGO e CLEVELAND ¢ DALLAS ¢ LOS ANGELES © NEW YORK 


WASHINGTON, D.C. ¢ In CANADA: Fiberglass Canada Ltd., Toronto © in GREAT BRITAIN: 
Midland Silicenes Ltd., London. 





virtually unnecessary, an advantage where 
center adjustment is impractical. Rocking 
joint shifts pitch-line automatically dur- 
ing chain articulation, engaging involute 
sprocket teeth in such a way that chain 
follows path truly tangent to sprocket 
pitch line. Result is almost vibrationless 
action. Drives run cool and with over 
99.5 per cent efficiency at all speeds. 
They offer compact replacement for belt 
drives now required for high-speed 
transmission of 100 hp or more. Units are 
being produced in 1-, 1%- and 2-in., 
pitches in most-demanded chain widths. 
Morse Chain Co., 7601 Central Ave, 
Detroit 8. 

Circle No. 30, Reader 
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INSULATED SMALL WIRE 
By process called tensulation, insula- 
tion is applied to wire of down to four 
strands of No. 40 copper wire. Area 
occupied by 1400 such strands is % x 5 





in. Low voltage hookup wires, shielded 
lead wires and small flexible cables can 
be supplied to order with this process. 
Thermoplastic, thermoelastic and other 
film materials in tape form are applied 
parallel to conductor after film is heated 
to temperature required for complete 
lamination and coalescense. Conductors, 
cabled or singly, may be covered with 
metal or fabric braid and other coatings 
for special applications. Various colors 
are available in tensulated coverings. 
Tensolite Insulated Wire Co., Inc., Tarry- 
town, N. Y. 
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MULTI-CAM RECYCLING TIMER 


Nine models are offered, with time for 
one revolution ranging from 40 sec to 
72 hr. Timer offers flexible, compact in- 
strument for controlling industrial equip- 





ment. Group of cams operating snap- 
action switches is mounted on_ shaft 
driven by synchronous motor. Cams ro- 
tate simultaneously and repeat constant 
time cycle common to all circuits. Cali- 
brations permit cams to be individually 
adjusted for on and off periods ranging 
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Cost-Cutting Answer to hand-labeling 


.e @ MISTIK 
S0/f-SHk [abe/ 






MYSTIK Labels are solving hand-labeling problems 
for every kind of product. Use them to sell, identify, 
instruct . . . for permanent or temporary labeling. 


MYSTIK Labels, made of rubber-saturated paper base, 
are flexible and tough, are resistant to stain, moisture, 
scuffing. The rubber adhesive integrates with the 
rubber-saturated base—for sure adhesion to hard-to- 
label surfaces. No peeling, curling, cracking or delam- 
ination. Yet they remove, if desired, without stain. 


MYSTIK Labels can be beautifully printed in colors, 
die cut to all shapes and sizes, embossed, varnished, 
acetate laminated. Write for free samples and full 
information now. Chicago Show Printing Co., 2628 
N. Kildare, Chicago; 400 Madison Ave., New York; 
Offices in principal cities. 








e @ e.6©°8 
ARTAN 
Identify and price parts Aluminum foil label Trade mark label for Informative label for 
with MYSTIK Labels. for furniture product. vacuum ware. plastic table top. 
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We can—whether you need a few parts 
or more than a few million. Design? 
Tooling? We’ll take care of it, along with 
any other problems that come up in 
producing Alkyd or other thermosetting 
plastic parts. If you need parts with the 
excellent characteristics of Plaskon Alkyd, 
one of our engineers will be glad to 

talk facts and figures with you. Just 
write, wire, or phone. Or let us know 
when you'd like to have our plane and 
pilot whisk you to our plant to discuss 
your parts problems. No obligation, 


naturally. 


when you look for 


plastic moldings, ¢ 
wet 


etl 


look first to... 


plastic research products, urbana, ohio 




























from 2 per cent to 98 per cent of time 
cycle. Cycle can also be changed by 
substituting simple rack assemblies in 
drive between motor and cam shaft. In 
addition, c.ms are independently vari- 
able for zdjustment to specific overall 
timing sequence. Each cam may be ro- 
tated 0-360 deg with finger pressure, us- 
ing drum calibrations for guidance. In- 
dustrial Timer Corp., 115 Edison Place, 
Newark 5, N. J. 
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FLUOROCARBON RODS 
Continuous extrusion of Teflon rod and 
tubing in diameters up to 2 in. is an- 
nounced. Until present time, Teflon rod 
had been available in such sizes only in 





molded short lengths. New extrusion 
process makes possible production of 
chalk-white material. Rods of 1/16-in. 
through 2-in. diam are offered for parts 
such as spacers and insulators for high 
frequency equipment. See illustration. 
Tubing from % through 5 in. ID is also 
being produced. Larger sizes on special 
order. The Polymer Corporation of 
Pennsylvania, Reading, Pa. 

Circle No. 33, Reader Inquiry Facility, page 167. 


SELF-LOCKING CONNECTOR 

Electrical connector, Interlock, per- 
mits straight insertion of plug into ter- 
minal with automatic locking. Pulling on 
flanged sleeve releases locking mechan- 
ism and plug in one operation. Electrical 
contact is made both by usual fric- 
tional contact and by knife-edge con- 
tact effected by locking member, which 
is under spring pressure of about 





20 oz. Connector is rated at 10 amp, 
110 volts. Contact resistance, measured 
in accordance with tentative MIL specifi- 
cations for crimp-type solderless termi- 
nals, averages 0.00030 ohms, both initially 
and after vibration tests; 0.00035 ohms 
after temperature test. Terminal tem- 
perature averages less than 2 C hotter 
than wire. Withstands 18-hr vibration at 
amplitude of 0.06 in. with frequency 
varied between 10 to 50 cps. With lock 
unreleased, average of 43 lb is required 
to pull out plug. Single or double 
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ON YOUR HAIR 7 





Just because gravy goes swell over noodles, he shouldn’t assume 


it’s good on hair, too! 


And just because one bearing is best lubricated by one partic- 
ular grade of oil, you shouldn’t assume that the same oil is best 
for a// bearings on that machine. In many cases it isn’t. 


OIL CUPS permit you to lubricate each bearing with the oil 
best suited to that bearing—thus prolonging bearing life, reduc- 
ing maintenance costs, cutting down-time, boosting production. 
And oil cups fortunately cost very little. 


Gits oil cups have been the standard for industry for more 
than 40 years. Gits Bros. has the largest selection of oil cups 
available anywhere. Call on Gits Bros. for a prompt, efficient 


solution to your lubrication problems. 


Write for free Price Guide Catalog 


GITS BROS. MFG. Co. 


1840 S. Kilbourn Ave. . Chicago 23, Illinois 
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This represents the actual 
size of the housing which 
totally encloses the Ulanet - 


TE 3 
THERMOSTAT 


MODEL 13 


Measure it! 


Only 1” L x 5/16” Wx 1/4" H 


* And into this tiny space a com- 


plete three-element thermostat _ is 
housed. Severe temperature changes 
can’t strain the bimetal (principal 
cause of calibration changes) because 
of the special strain relief construc- 
tion. Precision calibration is effected 
by extra fine threaded adjustment 
screw. Electrolytic silver contacts are 
used, too. Temperature ranges up to 
400°F. are available. 


Here’s the mechanically rugged 
unit you should investigate for posi- 
tive control. Ulanet engineers will be 
glad to help you if you state the 
application you have in mind. 

MODEL 13 





GEORGE ULANET 
COMPANY 


418 MARKET STREET 


NEWARK 5, NEW JERSEY 


If your problem is Heat Control 
your solution is U/anet— 
Precision Thermostats & Thermal Timers 
Exclusively Since 1931 


ELECTRIC HEAT CONTROL 
ENGINEERS 








terminal outlets are available for plug 
jack, with corresponding terminal strips. 
Also panel-type and eyelet-type jacks 
may be had. Harvey Hubbell, Inc., State 
St. & Boswick Ave., Bridgeport 2, Conn. 
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CARBON RESISTORS 


Line of deposited carbon resistors in 
%-watt size may be obtained with re- 
sistance values according to customer 
specification. Sizes up to 2 watts will 


be available soon. Components are par- 





ticularly suited to high-frequency appli- 
cations. Calibration of values is made to 
within 1 per cent tolerance at 25 C. 
High stability is claimed. Electra Manu- 
facturing Co., Madison Ave., 
Kansas City, Mo. 

No. 35, Re 


2537 


ircie 


CONDUCTIVE CEMENT 


Conductoplast is castable resin cement 
with resistivity of 11.8 ohm-cm, tensile 


strength of 1500 psi, compressive 
strength of 12,000 psi. Material with- 
stands up to 380 F with dimensional 


stability, having a coefficient of expan- 
sion of 6x 10-6. Density is 90 lb/cu ft; 
water absorption less than 0.4 per cent. 
Has adhesion to wire-cut brick of 750 psi. 
Cement can be electroplated. It resists 
acids, alkalies, oils, salts, greases, sol- 
vents. Mortar is mixed from powder and 
liquid resin. At 60 F, working time is 
90 min, hardening time 48 hr; at 90 F, 
15 min and 6 hr. Atlas Mineral Products 


Co., 121 Norman St., Mertztown, Pa. 
No. 36, Reader Inquiry Facility, page 167 
RECORD-REPRODUCE HEAD 

Magnetic record-reproduce heads in 


BK-1500 series are available with 3 to 14 
channels. Head has channel width of 


0.050 in. with center to center spacing 
0.125 in. 


between channels of Illus- 





trated bank of heads in largest model, 
BK1514, with 14 channels, has width of 
1.825 in. Base is 1%x1% in. Gap 
measures 0.0005 in. Maximum output 
level at 1000 cps and tape speed of 7.5 
in. per sec is 0.002 volts rms. Total 
coil resistance is 45 ohms. At 1000 cps, 
total coil impedance is 450 ohms, at 40 
ke 18,000 ohms. 





Maximum output varia- | 





RELAYS and 
CIRCUIT 
SELECTORS 


ROTARY SOLENOID 
OPERATED 


4 






@ REMOTE CONTROL — 

@ SELF-STEPPING OR 
EXTERNAL IMPULSING 

@ POSITIVE 

DETENT ACTION 


for REMOTE CONTROL 
of MULTIPLE 
COMPLEX CIRCUITS 


Many versatile designs of stepping, 
counting, adding and subtracting, 
latching, and circuit selecting re- 
lays are made possible by the 
combination of the Ledex Rotary 
Solenoid and wafer type rotary 
switches. Self-stepped or exter- 
nally impulsed, the device is im- 
mediately adaptable to many 
remote control applications. A 
choice of wire sizes permits a wide 
range of operating voltages and 
power requirements. Various types 
of mountings further increase its 
adaptability. In addition to its 
positive control of multiple, com- 
plex circuits, a reserve of mechani- 
cal power is available for the per- 
formance of duties other than 
switching operations. 

We supply to quantity users and 
solicit the opportunity to be of 
assistance in solving multiple cir- 
cuit relay problems. 


WRITE DIRECT TO 


111 WEBSTER STREET 





DAYTON 2, OHIO 
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Glass yarn is our business. We furnish the 
manufacturers whose trademarks appear 
here with what we proudly believe to be the 
finest glass yarns—made by the exclusive 
Glass Fibers electronic-extrusion process. 


Use of VITRON insulated wire sold by these 
manufacturers is bringing many advantages 
throughout the electrical field. 


LOW SPACE FACTOR—Compact VITRON 
Glass Yarns provide effective insulation re- 
inforcement in minimum space. 


ADDED DURABILITY—VITRON resists heat, 
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solvents and decay that destroy organic 
electrical insulating materials. 


IMPROVED ELECTRICAL PROPERTIES— 
Noncellular, inorganic VITRON will never 
absorb moisture, permanently helps maintain 
finest insulating effectiveness. 


These manufacturers are prepared to supply 
you with a wide range of VITRON-insulated 
electrical wire and cables. Call them directly 
for your requirements, or if we can help 
you locate a source of VITRON-insulated 
materials, call us in for consultation. 


INSULATING MATERIALS 
ASS FIBERS inc. - 





TOLEDO 2, OHIO 


1810 Madison Avenue. 









The Bruning Model 93, the 
finest black-and-white print 
machine made. 


A modern Bruning BW machine 
will print up to 105 square feet per minute 


The Bruning Model 93 BW machine makes prints up to 46 
inches wide at speeds up to 30 feet a minute. Prints are fully 
developed, regardless of speed. They come out flat, dry, 
odorless, and ready for immediate use. 


With such speed, it is possible to break bottlenecks in 
black-and-white prints, and still have capacity for other 
types of work. 


e Duplicate tracings can be made on BW sensitized cloth 
or film—and changes or additions then made as desired 
with BW Eradicator Fluid and pen or pencil. 


Reports, records, correspondence and other paperwork 
can be copied in seconds and for pennies. 


Twenty different color combinations are available, and 
copies can be made on an unrivalled selection of card 
stocks, acetates, films and cloths as well as on papers 
of different weights and speeds. 


Bruning BW machines do not use a vapor developer, hence 
emit no fumes, need no exhaust vents, no plumbing connec- 
tions. They do not require a specially trained operator; any- 
one can easily operate a BW machine. 

See for yourself what a Bruning BW copying machine will 


do for you. The coupon will provide you with a demonstra- 


tion or with an explanatory booklet. No obligation. Send it 
today. 


Specialists in copying since 1897 


—, 


Dept. P-61 100 Reade St. 
(] Please send me your free booklet A-1053A. 


aeons ila nadine cnpndiscneacdicon a 
Company 
Street. 


() | would like to see a Bruning BW machine demonstrated. 


eateries alienate anna 


=" CHARLES BRUNING COMPANY, einai: 
New York 13, N. Y. 





tion between 70 cps and 10 kc is 21 db at 
tape speed of 7.5 in. per sec. Nonmicro- 
phonic assembly is impervious to mois- 
ture. The Brush Development Co., 3405 
Perkins Ave., Cleveland 14, Ohio. 
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MANUAL STARTER 

Class 2510 Type A manual starter 
controls and protects single-phase a-c 
and d-c motors of 1 hp and less. Both 
single and double-pole devices are avail- 
able. Double-break contact mechanism 
has quick make and break action; con- 
tact tips are fine silver. Definite trip 
indication is given. hbase 
overload relay units are accessible from 
front. Line and load terminals are 


arranged for straight-through wiring. In 
addition to open type, enclosures are 
available: general purpose, NEMA I; 
water and dust-tight, NEMA IV and V; 
and explosion-resistant, NEMA VII and 
IX. General purpose enclosure of die- 
cast aluminum can be supplied with 
pilot light for 115 and 230-volt opera- 
tion without increasing overall dimen- 
sions. Water and dust-tight enclosures 
can also be supplied with pilot light. 
Standard switch box and flush plate can 
be used with open type. The Square D 
Co., 4041 N. Richards St., Milwaukee 12, 
Wis. 
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GRAPHITED BEARINGS 
Oil-less bronze bearings, thrust washers 
and bushings in GOPI line are suitable 
for inaccessible locations, applications 
where fluid lubricants would contaminate 


Pee] 


work, or where high temperatures would 
oxidize oil, etc. Graphited members are 
available in grooved or plug types, latter 
being adapted for heavy-load, high-tem- 
perature conditions. Graphite composi- 
tion is applied under pressure; no other 
lubrication is needed during life of unit. 
GOPI bearings are used for temperatures 
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38 factory-trained field men 
in constant circulation 
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up to 450 F, with slow to medium shaft 
speeds. Sizes range up to 24-in. diam. 
Bronze Bearings, Inc., 490 N. Ave., 
East, Cranford, N. J. 
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SUBMINIATURE RELAY 

Weighing less than 1/3 0z, Model 1001 
was developed for aircraft and missile 
installations. Dynamically balanced relay 
is SPDT unit with contacts rated at 1 
amp inductive load, 2 amp resistive load, 
and 28 volts d-c. Overall length is % in., 
depth *%4 in., diam 9/16 in. Devices may 
be obtained hermetically sealed. High 
shock resistance is claimed. Contact ma- 








































terial is palladium or silver with life of 
100,000 cycles. Open contact gap clear- 
ance is 0.025 to 0.035 in. Coil resist- 
ances vary from 125 to 5000 ohms, with 
voltage rating of 26.5 volts d-c. Tem- 
perature operation range is 65 to 
+ 160 C. Mounting hole is tapped for 
No. 2-56 NC-2 and is 3/16 in. deep. 
Hufco Industries, 2815 W. Olive Ave., 
Burbank, Calif. 
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Batvor Glass-insulated Motors help in 
the war effort by conserving copper and other critical 
materials—without sacrificing quality or performance. 


OV 
~~ 


RUST-PROOF COATING 


Glass-insulated motors provide more horse-power in Perm-Cote phosphate coating material 


smaller frame sizes. is intended as replacement for cadmium 
or zinc in rust-proofing applications. 
They withstand high ambient temperatures and are When immersed in solution of material, 
not affected by moisture nor constant peak loads. iron and steel surfaces acquire dark grey, 
uniform, dense, nonmetallic phosphate 
May we send you complete engineering data? coating. After rinsing, coating is im- 


pregnated with rust-proofing Perm-Oil. 


BALDOR ELECTRIC COMPANY Layer is dry to the touch. Salt spray tests 


indicate resistance well in excess of 36 hr 
4353 DUNCAN AVE. - ST. LOUIS 10, MO. required in US Army Specification 57- 


O-2c, Type II, Class B. Typical appli- 
cations are on metal fasteners, appliances, 
sheet metal parts. Detrex Corp., Box 
501, Detroit 32. 

rcle No. 41, 
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THERMOCOUPLE WIRE 

Two-conductor, 24-gage copper-con- 
stantan thermocouple wire has been de- 
veloped for refrigeration applications. 
Wire has moisture-proof polyvinylchloride 


F facturer of insulation. Overall dimensions are ap- 
a proximately 3/64 x 3/32 in. Thermo- 


7 a A S S | | 7 8 LATE D tal OTO a S couple using this wire has temperature 














range from —20 to +225 F; where 
SALES AND SERVICE IN OVER 300 TRADE CENTERS flexing does not occur, low limit is below 


— 80 F. Conductors have high moisture 
and abrasive resistance and “safe” flex- 
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Fourteen little angels with eyes glued to the 
home movie screen. A well planned birth- 
day party proceeding according to schedule. 
Then ... pfft . . . and the projector stops. 
At once fourteen little angels change to 
fourteen little devils. Pity the poor host, a 
mechanical dud, trying to figure out what's 
wrong. Add fourteen little superintendents 
and a few assorted mothers, all anxious to 
take an active part—the perfect set-up for 
male frustration. When the repairman gets 
around—after a few days—and the trouble 
turns out to be electrical insulation failure 

. there goes a projector manufacturer's 
reputation, for a few pennies saved by 
using an inferior insulation. 


ye .. insulation is a decisive factor in 
successful product operation. 


Add extra protection and longer life to your 
products with BH Extra Flexible Fiberglas* 
Sleeving (Ex-Flex to the industry.) 


Ex-Flex Fiberglas Sleeving has unusual 
non-fraying properties, obtained independ- 
ent of the saturant. It can be cut in short 
lengths, yet will not fray in handling. Its 





“Fourteen little superintendents... 


tubular shape makes it easy to handle. It 
spreads readily over knobs, terminals and 
irregular objects. 


Tough and long lasting, Ex-Flex Fiberglas 
Sleeving has perpetual flexibility, under all 
conditions of temperature and aging, because 
no hardening varnish is used. 


Look at these other features too—avail- 
able in colors—non-combustible—maintains 
physical and dielectric properties from 
—70°F to +1200°F, with color retention 
up to 300°F—resists abrasion and wear. 


BH Ex-Flex Fiberglas Sleeving is one of a 
family of electrical insulations, each designed 
to meet particular conditions in service. Give 
us a few facts about your requirements— 
product, temperatures, voltages—we will 
gladly furnish free samples for testing 
purposes. 


Address Dept. M-7 
Bentley, Harris Manufacturing Company 


Conshohocken, Pa. 





*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp. 



























ing within temperature limits. Another 
development is 20-gage JX and KX two- 
. conductor insulated extension wire, with 
Magnetic Cores standard I.S.A. wire color-coding in both 
‘ iron-constantan and  Chromel-Alumel 
Mechanical Parts components. Each wire is insulated with 
enamel, covered by moisture and flame- 
resistant, wax-impregnated asbestos, 
. Conductors are covered with heavy 
Porous Filters Fiberglas braid. Industrial Div., Minne- 
apolis-Honeywell Regulator Co., 4464 

Ordnance Parts Wayne Ave., Philadelphia 44. 
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Permanent Magnets 





Laboratory and 
Engineering 


SRE aa es ee ee Equipment 


OM POWDERED METAL | ®ZVdre anaes 


ORES reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 


























© Which of your small machined parts could be adapted 


vided on page 167, where titles and key 
to powder metallurgy at a worth-while saving? Radio Cores, numbers are repeated for convenience 
ion ts oad Sis es Sl NC. ; : = 
nc. will be glad to give you a detailed analysis based on ! e Fill out card, circle numbers desired 


a study of your sample parts or prints. Our engineering 

staff is fully experienced in all phases of powder metallurgy 9540 TULLEY AVENUE 

and has specalized in the design and application of electro- 

mechanical parts. Write for get-acquainted brochure. oax LAWN, at. 
(adjacent Chicago) 






and mail. 









CAPACITANCE METER 


Self-contained a-c operated Model 351 
for production measurement of small 
direct capacitances has direct-reading 4- 
in. indicating instrument with logarithmic 




































scale. Full-scale ranges are 0.1, 1.0, 10, 
and 100 mmf. Absolute accuracy is better 
than 5 per cent and reproducibility is 
better than % per cent. Calibration is 
by means of built-in standard. Measure- 
ments are made at 500 kc. Variations in 

te agp seal of line voltage from 95 to 135 volts do 
eee are ee not affect measurement accuracy. Instru- 
new production er ; 
facilities insure more ee | ment is in relay-rack cabinet with 10% x 
rapid deliveries of a go 19-in. panel; weighs about 40 Ib. Stand- 
wide variety of elec- ard BNC fittings and 16-in. test cables 
trical components. are furnished. MacLeod and Hanopol, 
Write today. Yourin- Inc., 10 Joiner St., Charlestown 29, Mass. 
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STRAIN GAGE INDICATOR 


Model 1020 strain gage indicator is 
designed for measurement of strain in 


: conjunction with standard resistance wire 
| strain gages. Six sets of binding posts 
| and gage selector permit successive read- 


ELECTRIC COMPANY ings of six strain gages attachable to 
3349 ADDISON ST.. CHICAGO 18. ILLINOIS ° various parts of complex structure. Each 
: set of binding posts consists of one pair 
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Set up within the Company is the Taylor laboratory, whose primary 
responsibility is to develop new Taylor products which will meet 
industry’s ever-increasing demands for laminated plastics with 
higher insulating qualities. 





oo» OF TAYLOR 
FULL-LINE 
s SERVICE 





And, keeping pace with this search for new materials, the Taylor 
laboratory continually tests Taylor Vulcanized Fibre, Phenol Fibre, 
and Glass Melamine and Silicone Laminates to maintain the high 
quality of these versatile materials. 






Engineers, working with modern, scientific equipment, constantly 
check and test each Taylor product until it breaks down and 
admits the facts. 






A Taylor product that cannot survive the third-degree of our 
laboratory, we feel, is unfit to carry the Taylor name into your 
plant. The buyer confidence we enjoy is the foundation upon which 
Taylor has built its reputation for the best in laminated plastics. 
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67 The complete Taylor full-line story | 
is contained in this Taylor 62-page | 
YL o R FIBRE co catalog. It contains specifications | 
is T 3 “s and description of all Taylor | 
in OF ) NORRISTOWN, PENNSYLVANIA Laminated Plastics. Read how you can | 
ire make your product or part better with | 
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for “live” gage and second pair for 

U N i Oo N “dummy” gage compensating for tem- 

perature variations. Two ranges are pro- 

L A M i N AT E D AA bE TA L S vided: 1000-0-1000 microin. per in. and 

10,000-010,000 microin. per in. Accu- 

: a is - per = of full scale. Range is 

selected with a plug. Strain gages with 

Answer those $64 Questions gage factors between 1.70 and 2.10 are 

read directly. Case is 6%x 11x21 in. 

Weight is 25 lb. Batteries are contained 

in interior. Cole Instrument Co., 1320 S. 
Grand Ave., Los Angeles 15. 
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Whether it’s laminated 
tubing for wave guides, 
or a simple contact call- 
ing for highest conductiv- 
ity and quickest dissipa- 
tion of heat, UNION lam- 
inated metals will answer 
your particular $64 ques- 
tion to your satisfaction. 









SYNCHRONIZATION PICKUP 


Type 140 pickup is designed primarily 
for engineering testing applications to 
study pressure, stress, and displacement 
using cathode-ray oscillograph. Pickup 














LAMINATED 
TUBES 





consists of 20,000-turn coil wound around 
highly magnetized pole piece protruding 
% in. through mounting case. Pulse to 
trigger sweep of oscilloscope is formed 
when small piece of steel is moved past 
face of pole piece. Pickup characteristics 
are such that it triggers a suitable oscil- 
loscope from rotary speeds of 70 rpm and 
up, and from linear speeds of 15 ips and 
up. Sterling Instruments Co., 13331 Lin- 
wood Ave., Detroit 6. 
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POWER SUPPLY 


Model 217 power supply, rated at 0-100 
kv d-c and 1 ma, is compact low-cost unit 
available as standard item. Steel tank 
housing high-voltage components is ap- 
proximately a 23-in. cube. Separate con- 
trol panel mounts in standard relay rack 
or desk cabinet. At maximum output, 
















SHAPED BAR STOCK 
2% LEADED BRASS 










LAMINATED 
WIRES AND RINGS 


We Meet Your Specifications for 


Bar stock in various shapes — in 
solid precious metals, base to base 
metals, or solid base metals. 


Special items such as micro brushes 
(illustrated) contacts, grooved and 
shaped collector rings. 


Industrial items to your specifica- 
tions, primarily of precious metals, 
non-ferrous base metals, or combina- 
tions of both. 








ripple is less than % per cent. Internal 
resistance is about 8 megohms. All high- 
voltage components operate in trans- 
former oil to reduce corona. Standard 

Un j oO N PL AT FE A N D Wi) fe & Co equipment includes automatic output 
* | shorting mechanism, provision for ex- 

63 Union Street, Attleboro, Mass. ternal interlocks, overload protection, out- 
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ADLAKE RELAYS AT WORK — one of a series of advertisements on specific ADLAKE applications. 


for proved dependability 


under all conditions... 


ADLAKE RELAYS 


are used in 


Aerocom Transmitters 


When the “ceiling is zero’’— when fog, rain or sleet pulls 
visibility down and runs flying risks up—then aeronautical 
transmitters must not fail. Their reliability under all con- 
ditions makes ADLAKE Relays the choice of Aerocom, lead- 


ing electronic manufacturer of 3090 Douglas Road, Miami 
33, Florida. 


ADLAKE Relays are designed and built to meet the most 
exacting requirements. Their mercury-to-mercury contact 
prevents burning, pitting and sticking, and their sturdy 
construction armors them against outside vibration or 
impact. And most important of all, they require no mainte- 
nance, for they are hermetically sealed against dust, dirt 
and moisture. 


Get the full story on the part ADLAKE Relays can play in 
your business! Write The Adams & Westlake Company, 
1108 N. Michigan, Elkhart, Indiana. No obligation, of 
course. Model 12GLX-M, 1KW Beacon Transmitter, 


manufactured by Aerocom. Operates on 
EVERY ADLAKE RELAY GIVES YOU THESE ADVANTAGES: a single frequency in the range 200-415 


, : cea 
HERMETICALLY SEALED—dust, dirt, moisture, oxidation and temperature Kes. Tone oscillator provides 30% high 

Se : : level modulation for identification when 
changes can't interfere with operation. 


keyed with Aerocom’s model AK-3B 
MERCURY-TO-MERCURY CONTACT—prevents burning, pitting and sticking. 


automatic keyer. This transmitter uses 
SILENT AND CHATTERLESS @ ABSOLUTELY SAFE four ADLAKE Relays. 
REQUIRES NO MAINTENANCE 


Adams & Westlake 
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nut kilovoltmeter and current meter. 
Modified model has output voltage auto- Panel Board Locks 
matically regulated to within +1 kv 
over operating range against line voltage 
changes from 90-135 volts and load 
che _ from 0-2 ma. Beta Electric Corp., 
333 E. 103rd St., New York 29. 
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SONIC RESPONSE INDICATOR 


Model G2, an adjunct to Panoramic 
sonic analyzer, Model AP-1, may be used 
eS s for research, development or production 

_ for Ch eer AT ued = testing of frequency response of ampli- 
Resolvers: Tar { fiers, speakers, filters, transmission lines 


ST) > Ales 






Wi 


Wi \eh bodied 


4) 
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ACTUAL Sy \ 
ie 


| 


¢ DIAMETERS FROM 
.05 TO 24.0 INCHES 


ABSOLUTE MINIMUM 
TORQUE FRICTION 


MINIMUM 1000 V.A.C. 
HI-POT BETWEEN CIRCUITS 


e PALLADIUM AND RHODIUM 
FINISH TO PREVENT TAR- 
NISH, MINIMIZE FRICTION 













oe 


= M ede: i 














and receivers. The G2 reduces problem 
of determining response when signal-to- 
noise level is low, because at any one 
time AP-1 looks at a narrow frequency 
band. Thus, only noise in narrow band 
rather than overall noise influences indi- 
cation. Model has calibrated frequency 
scale, linear or logarithmic (40 db range) 
amplitube scale, high sensitivity (500 
microvolts for full scale deflection), 
logarithmic frequency sweep, and l-cps Catches 
sweep rate. Panoramic Radio Products, 

Inc., 10 S. 2nd Ave., Mt. Vernon, N. Y. 

Cir 
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VIBRATION ANALYZER 

Vibralyzer provides Fourier analysis 
of transient and steady-state signals from 
5 to 4400 cps. Unit indicates amplitude 
vs frequency vs time and amplitude vs 
frequency at selected times. Frequency 
marking is included for calibration of 














ELECTRO TEC supplies virtu- 
ally any type of Precision 
Miniature Slip Ring Assembly or 
Commutator to rigid mechanical 
and electrical specification. An ex- 
clusive manufacturing technique 
—hard silver plated to a precision 
machined plastic base and wire— 
forms a rigid assembly that easily 
withstands up to 12,000 rpm. Con- 
centricity and dielectric strength 


‘CORBIN standard 
or special 
frequency ranges with broad and navow LOCKS and catches 


analysis filters on each range. Unit is 

useful for studies of signals on air- j 

‘raft, ships and movin Biss sat and in NOW, when you may be converting a 
er oe 8 y part of your production to meet military 
ss : . as well as civilian needs, the training 
i Electric Co., 14 Maple Ave., Pine Brook, and experience of Corbin sales engi- 
Ni. 7 neers can save you time and money. We 
Circle No. 48, Reader Inquiry Facility, page 167. shall be glad to work with you on lock 































are superior to any other method f fields such as ordnance and acoustics. Kay 
of construction. Although Electro 
Tec products provide improved 
performance and extra dependa- 
bility, prices are strictly competi- 
tive. Write today for details. 


Patents Pending 










or hardware items suitable to all of your 
requirements. In most cases we can 
PORTABLE AIR-METER suggest an item already being produced 








5 Saar . in others, we'll cooperate in develop- 
Instantaneous direct-reading instrument 






















BE SURE... with 














\ : ing special locking devices. 
ELECTRO see | measures air velocities up to 4000 fpm 
fpm; high range, 750 to 4000 fpm. Unit | ‘ 
weighs but 11 lb, including a self-con- 
mounted noble-metal thermopile is placed THE AMERICAN HARDWARE CORPORATION 
SO. HACKENSACK. NEW JERSEY in airstream whose velocity is to be NEW BRITAIN, CONNECTICUT 


and static air pressures up to 4 in. of 

a Oo 4 PO 4 ri | ‘@) N water. Low-range velocity scale, 0 to 750 
tained battery power supply. Probe- CORBIN CABINET LOCK DIVISION 
measured. Attachment for static-pressure 
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WE ARE READY 
TO FURNISH YOU WITH HIGH QUALITY . -- 
PRECISION PARTS .-- QUICK DELIVERIES 


Speed your output of defense orders. Let Garrett’s exten 
sive World War Il experience in making Armed Forces 
parts and material produce your stampings- 

part, produced on high speed presses, to a large 
chassis Garrett has the plants --- equipment as 
“know-how’ 
millions. 


COMPLETE EQUIPMENT FO EED PRODUCTION 
Our plants are equipped i 

high-speed presses from 17 to 

can be manufactured to your precise speci 


steel, stainless steel, aluminum, Alclad, brass an 
ous other metals. 


. an 
> to turn out stampings by the thousands oF 


n automatic 


. . plus complete finishing equip- 

polishing, sand blasting, heat 

treating and plating equipment—aseure you of quick 
deliveries and high quality- 


FAST DELIVERIES _.. ONE SOURCE .-- ALL PAR TS 

Stampings, lock washers, flat washers (to Government 
Specifications), springs OF hose clamps - - ° Garrett makes 
them all. -- and gives you quick deliveries- Write for new 


helpful f olders: 


STAMPINGS to Armed Forces Specifications 
tt WASHERS” to Armed Forces Specifications 


K. GARRETT COMPANY, INC. . 
D & TIOGA STREETS, PHILADELPHIA 34, PA. i 


a 2 - 
. x 
Manufacturers of a. i) " 
STAMPINGS ace SHERS .-- FLAT WASHERS j 
— SPR nn es 


... HOSE CLAMPS 


MAIN OFFICE J 
| PHILADELPHIA 


Ge. a? 


en | iL 
MANUFACTURERS OF G | aa 
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measurement mounts on probe. Pressure 
is read directly on pressure scale. Meter 
is not affected by length of cable from 
probe to instrument and is free from 
errors caused by sudden temperature 


INDUSTRIAL FOREST 


MMOSINEE PAPER MILLS CO | 

MOSINEE. WIS changes. Instrument lag is less than 1 
sec. No readjustment required when 
FORESTRY PRACTICES ENDORSED BY switching ranges. Hastings Instrument 


WISCONSIN CONSERVATION DEPT. Co., Inc., Super Highway at Pine Ave., 


Hampton 10, Va. 
ircle No. 49, Reader Inquiry Facility, page 167 












SENSITIVE D-C AMMETER 


MV-11A Millivac electronic ammeter 
for d-c measurements combines a_ total 
measuring range extending from 10x 
10-12 amp to 10 amp with unusually small 
voltage drop across its measuring shunts. 
1h On its high ranges, between 1 microamp 

¥ full scale and 10 amp full scale, calibra- 

\ tion is 25 mv, on low ranges 1 mv. Instru- 
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Many Industrial Products Start Here 





Mosinee “fibres that work for industry” 
depend upon a reforestation program 
which not only assures trees for the future 
but protects our forests today. Mosinee 
Industrial Forests, augmented by aid in 


planting waste land, make raw material 





supply secure and ever-growing. From 















seedlings to technically controlled papers, 
; ment uses highly stable carrier-type d-c 

MOSINEE safeguards every step in the amplifier and is suited for nearly all kinds 
: . . of d-c current measurements requiring 
process of making Mosinee Fibres that high sensitivity or low voltage drop as 
. well as wide range or electronic protec- 

work for industry. tion against meter burnouts. Millivac 
Instrument Corp., P. O. Box 3027, New 


Haven, Conn. 
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WAVEGUIDE EQUIPMENT 


MOSINEE PAPER MILLS CO., Mosinee, Wis. 
Tuner 880A E-H consists of hybrid 
waveguide “tee” with movable contact- 


. Ee (Ff 
» MOSS 
ing shorts placed in both shunt and series 


“ = arms. Equipment permits reduction of 
makes Tae work TY TCA VSWR’s of as high as 20:1 to values of 
less than 1.02, and is designed for tuning 
out residual VSWR of loads, antennas, 
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Versatile switch simplifies 
control of huge hot strip 


aii ass: a 


RED HOT STEEL STRIP races at more than 2,000 ft. per 
minute from the big mill of the Kaiser Steel Corpora- 
tion at Fontana, California. Precision control of speed, 
tension, width, thickness and the flying shear which 
cuts the steel “on the run” requires many Circuit- 
sequence combinations. Sturdy General Electric SB 
switches provide the necessary versatility and assure 
reliable performance. 


THIS IS JUST ONE EXAMPLE of the thousands of con- 
trol installations made easy with the compact, versatile 


mill 






CONTROL AND 
TRANSFER SWITCHES 





family of SB-type switches. By varying the cam and 
finger arrangements and number of stages, design 
engineers have utilized the General Electric SB-1-type 
switch, for example, with over 10,000 circuit-sequence 
control combinations. Standard parts and simple basic 
design mean long life and dependable operation. 


FOR FURTHER DETAILS see your G-E sales represent- 
ative, or write for Bulletin GEA-47 46, Section 856-76, 
General Electric Company, Schenectady 5, N. Y. 


856-76 


aa econ sea Lie 
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MEGOHMS 
MEGOHMS 


MEG 


oo. heaper by the dozen with 
MEGOHMS JELLIFF 


MEGOHMS 


MEGOHMS ALLOY 1000 


MEGOHMS 

mecoums RESIOTANGE WIRE 
MEGOHMS 

This new material packs 1000 ohms/cmf—48% more than the widely- 
used nickel-chromium alloys. 

















And what’s more, there’s no loss of other 
important physical and electrical properties. 
High tensile strength—excellent solderability 
—TC of Resistance is 20—EMF vs Copper +- 
7 micro-volts—Coefficient of Expansion 13.9 
—remarkable Surface-Corrosion Resistance— 


LEKTROMESH . RES, 


ii) ee 


eR 


MANUFACTURING 
CORPORATION 


DIPPING BASE 
auIM 22NVL? 


SOUTHPORT, CONN. 


and many more vital characteristics make 
ALLOY 1000 a money-making, prestige-build- 
ing component of compact, precision resistors. 
For complete data, get Bulletin 25. 


FILTERS 


aad HSaw 2uIM 















































bolometer and crystal mounts. Tuner is 
offered in 6 waveguide sizes: 3 x 144 in., 
2x1 in, 14x% in, 14x% in, 1x 
in., 0.702 x 0.391 in. termination 912A 
is used as dummy load for high-power 





transmitters, in testing vacuum-tube char- 
acteristics, transmitter output, etc. Rec- 
tangular waveguide section contains high 
loss material carefully tapered for max 
VSWR of 1.1. Cooling fins dissipate 
power. Sizes 3x 1% and 1x% in. Hew- 
lett-Packard Co., 395 Page Mill Rd., 
Palo Alto, Calif. 
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Literature 
forthe Asking 


To obtain copies of these publications 
cirele item number on postcard in Reader 
Inquiry Facility, page 167. 


RELAYS—Bulletin IR511, 8 pages long, 
discusses 21 kinds of midget, telephone- 
type and special relays. Operating char- 
acteristics, general application, dimen- 
sions, weight, construction and a table 
of available contact forms are given. The 
North Electric Manufacturing Co. 
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ASSEMBLY HINTS—Booklet AS-42, en- 
titled “Assembly Suggestions” contains 
24-page discussion and illustration of line 
of lock washers, screws, locking terminals, 
locknuts, “Speed Nuts,” electrical and 
mechanical clamps, clips, etc., and many 
modified fasteners and special products. 
Shakeproof Inc. 

Circle No. 53, Reader Inquiry Facility, page 167. 





MOTOR STARTERS—Booklet DB-4673. 
12 pages, presents data on motor start- 
ers for 2300-4800 volt systems. Protec- 
tion against faults, overloads and _ per- 
sonnel accidents is stressed. Westing- 
house Electric Corp. 
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LOCKNUTS—Four-page folder, form 
TL-63, describes Nylok and Tufflok 
locknuts. Dimensions, weights, finishes, 
AN numbers, and principle of locking 
are presented. Townsend Co. 
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BEARING DATA—Series of 20 data 
sheets presents information on _ sleeve 
bearings. Subjects are: powder metal- 
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This spring 


puts the 


finger 


ey lit: 1 <: 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


An ideal bearing oil seal does 
more than retain the lubricant. 
It seals against—and is resistant 
to—mud, dirt, oil, grease and 
other foreign matter. It resists the 
corrosive action of water. Such 
is this seal, made by The Garlock 
Packing Company. 


The beryllium copper spring, 
formed from Berylco 25 strip, is 
a vital part of the Garlock oil 
seal. Each finger independently 
transmits uniform pressure against 
the synthetic rubber sealing mem- 


ber. This action provides a low- 
friction bearing seal on high- or 
low-speed shafts, even when con- 
siderable lateral shaft movement 
is encountered. 


Berylco was chosen for this appli- 
cation because of its ideal spring 
properties—its resistance to cor- 
rosion, fatigue and moderate tem- 
perature changes, its formability. 
Berylco 25 can be formed without 
regard to grain direction, and 
subsequent heat-treating produces 
maximum spring properties. 


Take advantage of the technical 
knowledge of the world’s largest 
producer. of beryllium copper. 
Blueprint your problem or send 
for sample material. 


BERYLCO IS AVAILABLE as casting al- 
loy in ingot form, rounds, rectangles, 
hexagons or squares, wire and strip. 


VALUABLE ENGINEERING INFORMATION 
on Berylco beryllium copper is com- 
piled in a series of monthly technical 
bulletins. To receive your copy regu- 
larly, write on your business letterhead. 


BERYLCO) ™© BERYLLIUM cozroeation 


DEPT. 1G, READING 5, PENNSYLVANIA 


New York - Springfield, Mass. - Cleveland - Dayton - Detroit - Chicago - Minneapolis - St. Louis - Seattle - San Francisco - Los Angeles 
Representatives in principal world-trade centers 
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\ fedders | 


“Youther Quiet” 


met the rigid requirements 


Fedders-Quigan Corporation 
chose MARCO TRI-MOTORS 
for their Room Air Condition- 
ers because they wanted the 
maximum in quietness and de- 


pendability. 


“Feather Quiet” operation is a 
result of three unique factors: 
1.) The unusual Marco elec- 


trical 





design 
A. C. hum. 





that 


banishes 


2.) Freedom from 
vibration attained through ac- 















curate electronic 
balancing meth- 
ods. 3.) Precision 
held mechanical tolerances. 


MARCO Motors are available 
in 1/100—' HP range; 4 and 
6 pole; 1, 2 and 3 speed. 
There’s a MARCO Motor and 
MARCO engineering service 
to meet your particular prod- 
uct requirements. 


Please send me COMPLETE DATA 
on a MARCO Motor to fit our requirements 


See e RSET ERSTE ERE SES EE SEES ESESSEEES ESSE ESEEES ESSE ESSE ES EESES SESE ES EEEEEEEESEEEESESSEESESESSESESESESEEEESEEEESEESS 


Company 


Address 


788 Terrace Blvd., Depew, New York 


See eee eee OOO eee Ee ESSE SEE EEE EES ESSE ESE EEESE EERE SEES EESEEEEEE SESE EEEEE SER ESEEEEEESE SESS ESEEE SEES ESSE REESE SEES 


PARP eee EERE OeO SEES ee EEE EEE ESTERS SEES EEEEEESEEEESESESSEREEEE EEE @ Hee EEE EE ES ES EOE EOEEEEEEEESESEEE EEE SESE EEEEEEEe®e 


Current 
Speeds 
Mounting 





MARCO INDUSTRIES, INC. 


HP 
Shaft Diameter 
Product 














Quality Motors 
‘tailored’ to 
your product at 
ready-made prices 



















lurgy, lubrication, conformability, utility 
of flanges, clearance, standard tests, load 
carrying capacity, bearing corrosion, 
bond test of bimetallic bearing material, 
graphited bronze, sheet metal bearings, 
sizes, alloy selection. Johnson Bronze. 
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SEALED TERMINALS—Glass - to - steel 
hermetically sealed terminals are covered 
in 8-page catalog C-6. General specifica- 
tions and soldering suggestions precede 
detailed data and drawings for 9 series of 
single terminals and 8 series of multiple- 
terminal panels, including plug-in type. 
The Fusite Corp. 
Circle No. 57, Reader 


Inquiry Facility, page 16 








METAL DECALS—Double-fold _ bro- 
chure describes Metal-Cals, identification 
devices of 3-mil anodized and dyed 
aluminum foil. Advantages, typical uses 
and application method are given. C & 
H Supply Co. 
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SHOCK RESISTANCE—Concepts in de- 





signing for shock resistance are ex- 
plained in article of 15 pages. Weight, 
energy storage, stress concentration, 
residual compressive stress, and _pre- 


vention of maloperation due to shock 
are discussed. The Barry Corp. 
Circle No. 59, Reader Inquiry Facility, page 167 


ELECTRONIC PARTS—Catalog of 24 
pages lists and specifies electronic com- 
ponents, including panels, cabinets, 
chassis, capacitors, coils, switches, dials, 
couplings, jacks, etc. Bud Radio Inc. 
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MOTOR SELECTION — Eight-page 
article, MU-135, tells how to select a-c 
motors for air-conditioning, heating, ven- 
tilating and_ refrigerating equipment. 
Features of split-phase; repulsion-start; 
capacitor-start; capacitor-run; shaded- 
pole; repulsion-start and polyphase motors 
are compared. Starting methods are 
evaluated. Wagner Electric Corp. 
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SOLDERING—Manual entitled “Solder 
and Soldering Technique” comprises 24- 
page discussion of method of applying 
solder, melting point of various alloys, 
influence of desirable and undesirable 
alloying elements, types and properties 
of fluxes, and of available line of solder- 
ing products. Kester Solder Co. 

Circle No. 62, Reader Inquiry Facility, page 167. 


POTENTIOMETER—F our-page bulletin 
A-4 on Type Q potentiometer describes 
construction, dimensions, modifications, 
electrical and physical properties and 
hardware. International Resistance Co. 
Circle No. 63, Reader Inquiry Facility, page 167. 


AIRCRAFT TRANSFORMERS—Bulle- 
tin GEA-4866A contains 28-page de- 
scription of general-purpose transform- 
ers, ballasts for fluorescent lighting of 
aircraft; small silicone autotransformers, 
phase-changing transformers and ignition 
(Continued on page 172) 
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Howell Type K Motor. Offers con- 
stant performance in the presence of 
dirt, dust, fumes and moisture. Sizes 
3 to 150 H.P. at 1800 R.P.M. Either 
vertical or horizontal mounting. 





Howell Type F Motor. A _ high-slip, 
high-torque motor designed for 
punching and _ shearing operations. 
Sizes 12 to 200 H.P. in open frames; 
14 to 125 H.P. in enclosed frames. 
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OWELL 


MOTORS 


This new Centri-Spray washer thoroughly cleans up to 
400 cylinder blocks an hour. It often runs 3 shifts a day, 
six days a week. A tough job for the nine Howell Industrial 
Motors which power it! 


Four 25-H.P. motors operate the unique Centri-Spray 
units which envelop the rotating blocks with a powerful 
high-volume spray of water. A high-head centrifugal pump, 
equipped with a 15-H.P. motor, flushes blocks internally. 
All foreign matter is completely removed, inside and out. 
Four motors, from 1/3 to 20 H.P., power the automatic 
sludge remover, the recirculating pump, the main conveyor 
and the high-pressure blowoff fan. 


Howell engineers worked closely with this manufacturer 
to provide the right motor for each application. As a result, 
this Howell-powered washer easily takes the hardest 
operating schedule in stride. 


Highest quality motors, designed for your specific jobs, 
are typical of the service you get from Howell. Let us 
handle your electric motor needs. You'll find precision- 
built Howell industrial type motors a profitable invest- 
ment that pays off in extra years of dependable performance. 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 






Precision-built industrial motors since 1915 


































































* «+ GS power and mercury arc 
rectifier tube anodes 





















li ily . «» as bearings 

















« « « as molds and dies of many types 














» « « as contacts for a wide variety 
of uses 























--. as seal rings 














...and in numerous 
other uses, Stackpole molded carbon and graphite materials 


often offer real advantages over products formed of “critical” metals 

















that, at best, are scarce or which, at worst, are simply unobtainable, 








Chemically, electrically and mechanically, carbon and graphite 








offer a maximum of the desirable properties of both metallic and non- 








metallic materials and a minimum of their disadvantages. Problems of 








friction, temperature, arcing, corrosion—and many others—can fre- 






quently be solved better, and at less cost. 













Write for this big carbon-graphite booklet! 


Stackpole Catalog 40 describes dozens of standard items and includes 
helpful data on the selection of carbon-graphite products. 












Stackpole Carbon Company, St. Marys, Pa. 






















































(Continued from page 166) 
transformers. Electrical ratings, dimen- 
sions, weight, and wiring diagrams are 
included. General Electric Co. 
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CLASS-H INSULATION—Series of 8 
bulletins, totaling 20 pages, describes 
uses, advantages and technical properties 
of silicone electrical insulation materials. 
Subjects are: varnished or saturated 
glass tubing and sleeving; glass tying 
cord; bonded-mica segment plate; bonded 
flexible mica; Silastic tape Type R; sili- 
cone varnishes; glass cloth and tape; and 
a discussion of insulation classes. Insu- 
lation Manufacturers Corp. 

Circle No. 65, Reader Inquiry Facility, page 167 


COMPOSITION RESISTORS—Bulletin 
B-1, 12 pages, presents extensive charts 
and graphs on fixed composition resistors 
of 1/3, %, 1 and 2 watt sizes. Included 
are dimensions; resistance values; JAN 
types; JAN-R-11 test data; temperature, 
voltage, humidity, load-life and fre- 
quency characteristics. Matched pair and 
balanced pair resistors are also specified. 
International Resistance Co. 

Circle No. 66, Reader Inquiry Facility, page 167 





OVERLOAD RELAY HEATERS 
Matching of heaters to motors for com- 
pany’s line of manual and magnetic 
starters is facilitated by bulletin GEC- 
127B of 16 pages. Multiplying factors 
to apply to motor full-load currents be- 
fore making heater selection are given, 
as are approximate full-load currents of 
various a-c and d-c motors from % to 100 
hp. Thirty-one tables then relate 
weighted motor current to suitable 
heater. General Electric Co. 

Circle No. 67, Reader Inquiry Facility, page 167 


AIRCRAFT MOTORS — Three-phase 
400-cps motors are described, specified 
and illustrated in 8-page bulletin 1535- 
4M. Ratings are given for standard, 
brake-type, explosion-proof and geared 
units. Load, frequency, starting and 
voltage characteristics are plotted. U. S. 
Electrical Motors Inc. 

Circle No. 68, Reader Inquiry Facility, page 167 


FACILITIES—Booklet of 20 pages offers 
information on peacetime and wartime 
products of company, engineering and 
research personnel and facilities, types of 
available machines and processes, and 
production capacity. Telechron Inc. 

Circle No. 69, Reader Inquiry Facility, page 167. 





TEFLON COMPONENTS — Twelve- 
page pamphlet covers Teflon products 
such as molded forms and tape for elec- 
tronic and electrical insulation; rod and 
tubing; molded packings; gaskets, 
braided packings; rings. Applications and 
electrical, thermal and mechanical prop- 
erties of the components are given, along 
with weights and sizes. Crane Packing 
Co. 

Circle No. 70, Reader Inquiry Facility, page 167 


ROLLER BEARINGS—Catalog 51 gives 
specifications of normal-duty and heavy- 
duty roller bearing units, single and 
double row radial-thrust bearings, air- 
craft bearings, etc. Load ratings are 
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THE NEW 


Poluken 


INDUSTRIAL TAPES 











TAILORED TO YOUR JOB 





Controls Corrosion— Saved Money! 


That's the record for Polyken Tape at 
this factory, which makes coils for 
radio and television sets. Here the 
wire leads are being taped down on 
the finished coil. 


Christopher! Columbus-thinks were great ! 


We were going to write an ad about Polyken Indus- 
trial Tape No. 153, but found that it was unneces- 
sary. A report about the Columbus Process Co., Inc., 
in Columbus, Indiana, tells the whole story better 
than we could. Here it is: 


Polyken versus Electrolytic Corrosion—Polyken No. 153 the winner! 


‘Electrolytic corrosion is one of the most difficult 
problems facing the coil-winding industry in the 
manufacture of transformer coils for radio and tele- 
vision sets. Columbus Process Co., Inc., Columbus, 
Indiana, exercises the greatest care in the selection 
of insulation materials. 

“Columbus Process Co., Inc., seeking a noncor- 
rosive industrial tape, requested the services of a 
Polyken Sales Engineer, who suggested the use of 


Polyken No. 153. 

‘The extreme thinness of Polyken No. 153 proved 
an advantage in controlling the “build up’ of the 
coil. The high tensile strength and tearing resist- 
ance of the corrosion-resistani cellulose acetate 
cloth, together with the excellent adhesion of the 
noncorrosive mass, provide the necessary strength 
for the holding job.”’ 

You may find a Polyken Industrial Tape that will 
do a better job for you, too. 


FREE SAMPLES. Write now for complete 


engineering data, plus samples of Polyken 


No. 153. Address Polyken, Dept. EMG, 222 
West Adams Street, Chicago 6, Illinois. 





Polyken Industrial Tape, Department of Baver & Black, Division of The Kendall Company 
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Because they combine exceptional 
resiliency with good conductivity, 
Metex Electronic Products made of 
knitted wire mesh offer an unusually 
effective means of sealing and shield- 
ing a wide variety of types of elec- 
tronic equipment. 


As closures for sheet metal cabinets, 
for instance, the resiliency of ““Metex” 
assures positive conductive contact at 
every point between cover and cabinet 
—eliminating costly machining for 
close tolerances. Metex Gaskets also 
assure resilient metal-to-metal 
contact between flanges, and can 
be combined with rubber com- 





i hf insulation, 
For and fot the — 
an aa 
CRANE" 
tric constant, 
resiliency: hi 
g rings and po 
low friction.-- 


e answer. 1 
t, low loss ° 
ghest purity on 

cking 
For sealin 
and have 


CHEMLON packings pense and mold 


the very best nee 


174 







PACKINGS AND MECHANICAL SEALS 


CRANE PACKING COMPANY 
1824 CUYLER AVE., CHICAGO 13, ILLINOIS 














































pounds to function both as a shield 
and as a seal. 


Applications in which ‘‘Electronic 
Weather Strips” have already proved 
their eftectiveness include pulse modu- 
lator shields, wave-guide choke-flange 
gaskets, replacement of beryllium- 
copper fingers and springs on TR and 
ATR tubes. 


We will be glad to put our experience 
at your disposal. A letter to Mr. 
R. L. Hartwell, outlining your 
problem, will receive immediate study. 
For preliminary information, 


so, write for bulletin “Metex ‘Elec- 


Sep aes-\ tronic Weather Strips.’ ” 
ayia. 
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Seven of 56 pages present 
reference information on 
bearing-selection factors, seals, lubrica- 
tion, shaft expansion, bearing adjustment. 
Shafer Bearing Corp. 

No. 71, Reader |r 
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CAPACITORS—Catalog No. 800, 28 
pages long, lists 34 types of electrolytic, 
paper and mica capacitors, giving elec- 
trical ratings, dimensions and_ typical 
applications. Replacement chart indicates 
JAN designations and designations of fom 
other manufacturers for each of 34 types. 
Sangamo Electric Co. 

No. 72, Reader Inq 


BRAKE MOTORS—Fight-page bulletin 
B501-A ratings on retarding 
torque, horsepower, brake size and ap- 
plicable motor frame numbers for line of 
a-c and d-c shunt or series-wound brake- 
motors. Method of operation is explained. 
The motors and typical applications are 
illustrated. Power ranges for other types 


contains 


of available dynamos are tabulated. 
Star-Kimble Electric Co. 
No. 73, Reader Inquiry Facility, page 167. 


SMALL TRANSFORMERS—Catalog 18 
contains 20 listing dimensions, 
ratings, etc., for filter chokes and trans- 
former types including: audio, filament. 
driver, isolation, output, power, variable, 
television, vibrator and step-down auto 
transformers. Replacement guide is 
given. The Halldorson Co. 

le No. 74, Reader 


pages 


nquiry Facility, page 167 





LIMIT SWITCHES—Bulletin EM-50, 
16 pages, covers limit switches of fol- 
lowing types: standard, short-travel, neu- 
tral-position, - explosion-resistant, water- 
resistant, push-lever, tandem, reversed- 
lever. Current and voltage ratings, di- 
mensions, and wiring diagrams are pre- 
sented. Mountings and operating levers 
are illustrated and dimensioned. The 
National Acme Co. . 

circle No. 75, Reader Inquiry Facility, page 167 









ANALOG COMPUTER — Four-page 
pamphlet describes and illustrates low- 
cost computer, stressing its suitability for 
design computations. Text explains 
method of operation of set-up board, 
control panel and recorder. Dimensions, 
application, range and component speci- 
fications are given. Computer Corpora- 
tion of America. 

No. 76, Reader Inquiry Facility, page 167. 





ELECTRICAL FITTINGS—Catalog 125 
contains 144 pages listing electrical coup- 
lings, bushings, cable supports, solderless 
connectors, two-way connectors, junc- 
tion boxes, expansion fittings, cable ter- 
minators, etc. Items are dimensioned 
and well-illustrated, usually with cut- 
away drawings. Prices are given. O. Z. 
Electrical Mfg. Co., Inc. 

e No. 77, Reader Inquiry Facility, page 167. 





BALL BEARINGS—Sixteen-page catalog 
No. 7 tabulates data on miniature ball 
bearings, including pivot bearings, with 
and without inner race; radial bearings; 
roller bearings; etc. Cross-section draw- 
ings, dimensions and load factor are 
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It's TOPHET for Top Heat 


WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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given. Factors and a formula for making 
bearing selection, and mounting and de- 
mounting methods are presented. Appli- 
cation to scales and meter movements is 
discussed. Landis & Gyr, Inc. 

Circle No. 78, Reader Inquiry Facility, page 167 


THERMOSTATS—Twelve-page catalog 
No. 18 offers information on line of mer- 
cury-actuated thermostats and thermo- 
regulators having accuracies from 
+0.005 F to +0.1 F. Range extrem- 
ities are — 35 to + 350 F. Construction 
and method of operation are explained. 
Catalog gives electrical ratings and di- 
mensions of associated relays. H-B In- 
strument Co. 


rc 


Circle No. 79, Reader Inquiry Facility, page 167. 


RETAINING RINGS—Bulletins 6, 7 and 
8, 44 pages in all, cover retaining rings 
to take up end-play and to compensate 
for tolerances and wear; external-type 
radially applied rings for positioning ma- 
chine parts; and retaining rings that form 
artificial shoulders for positioning and re- 
taining on shafts or in housings. Engi- 
neering data and specifications are given. 
Waldes Kohinoor, Inc. 

Circle No. 80, Reader Inquiry Facility, page 167 


TITANIUM — Physical properties and 
price of two titanium alloys are described 

in 2-page folder. P. R. Mallory & Co. 
Circle No. 81, Reader Inquiry Facility, page 167. 
HE caption is more than a figure of speech. This . rn 
oe : ‘ : ;-BON MICA—Twenty-page 
sensitive, fast-acting North Relay is one of a large | CLASS-BONDED MICA—Twenty-page 


catalog V details property and application 


variety made by North Electric Manufacturing Company. data for various types of Mycalex glass- 
Their jobs involve “thinking through” orders flashed to bonded mica. Both injection- and com- 


: . ‘ : : pression-molded parts are illustrated and 
them electrically in all kinds of remote control circuits, — qescribed. A useful full-page chart gives 


from simple power transfer to elaborate counting se- comparative’ property data on Mycalex 


c :» tabulatine mechiner r automatic tele and other insulating materials. Design 
eeaces, 85 Sa Cees ey © - data for both machined and molded 


phone control without mechanical switches. The fact parts are given. Mycalex Corporation of 
; : ‘oi America. 

that this particular relay was originally developed a eo eee eeee 

telephone work is indicative of the extra precision and 

quality you can expect from North Relays. You can also PRECISION CASTINGS — Four-page 
f North — tly fill folder that opens up into a wall chart 

expect to get — orth a relay that wi 5 exac ) gives technical and general design data, 

YOUR needs, either from stock or from special engineer- in concise form, for precision investment 

. en : ne ° ogs vastings. Cost factors and production 

ing. If you are designing circuits in which dependabilit ae , , 

7 8 y c 8 8 P y details are discussed, and the basic de- 

is a must, specify sign principles are summarized. Hitchiner 

Mfg. Co., Inc. 

Circle No. 83, Reader Inquiry Facility, page 167 


BATTERIES—Mercury-type dry _batter- 
ies are discussed in 10-page bulletin. 
Chemical principle, mechanical construc- 
tion, specification sheet and data on ad- 


vantages, including low weight and small 
volume, are given. P. R. Mallory & Co.. 
Inc. 


Ask for the new Circle No. 84, Reader Inquiry Facility, page 167. 


informative North Relay Catalog PLASTIC TRIM—Molded range handles, 


appliance handles, knobs, pushbuttons, 
terminal block and dials are dimensioned 
and illustrated in 8-page folder. The 
Grigoleit Co. 


MANUFACTURING COMPANY, “““ °°"? 


Originators of ALL RELAY POTENTIOMETERS—Instruments for 
g f 1¢ Switchi contact and proportional control are cov- 
Systems of Automatic Switching ered in 36-page catalog, No. 15-15. Op- 


1432M, South Market Street, Galion, Ohio, U.S.A. eration principle, construction, types of 
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re STAINLESS and RUST-RESISTANT ALLOYS 
NO a2 


An army travels on its stomach. washed islands of the Pacific. 
Modern military leaders know the The expansion of our fighting 
truth to that remark. Sanitation is force calls for additional supplies, 
of utmost importance. The stain- and once again large tonnages of 
less mess trays are extremely easy Sharon stainless and rust resistant 
to clean, and they can absorb alloys are being allocated for hun- 
punishment. The field kits are light dreds of military requirements — 
in weight, tough and resistant to including the health-protecting 
rust even under the corrosive mess gear now adopted.as stand- 
conditions found on the salt water ard equipment. 


*Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 







SHARON STEEL CORPORATION 


; " SHARONSTEEL 
DISTRICT SALES OFFICES: CHICAGO. ILL.. CINCINNATI, O., CLEVELAND, O., DAYTON < rr 
C DETROIT, MICH., INDIANAPOLIS, INE MILWAUKEE. WIS.. NEW YORK 
PHILADELPHIA. PENNA. ROCHESTER, N. Y.. LOS SELES 
CALIF., MONTREAL, QUE.. TORONTO. ONT 









in Vibration-Control 
means to YOU 


































@ The precision with which molds are made accounts in 
part for the accuracy and uniformity of LORD Vibration- 
Control Mountings. For example, before the form tool 
which will give shape to new molds is used, it is placed 
in a comparator which enlarges and projects the contour 
of the cutting edge for direct comparison with drawings. 
By such modern techniques, LORD avoids errors and 
produces molds exactly as designed. 

Similar high standards of precision guard quality at 
every stage of production. This is the reason why satis- 
faction and dependability accompany every shipment of 
LORD Mountings. It is also assurance that LORD 
Mountings will add sales appeal to your product... will 
increase Customer appreciation . . . will insure extra 
years of smooth, quiet, effortless performance. 

The LORD Field Engineering Representative in your 
area will be glad to assist you with the improvement and 
protection of your product’s performance through the 
control of vibration and shock. Write for your copy of 
the Lord Natural Frequency Chart and of the Vibration 
Isolation Chart. Designers and engineers will find them 
of definite value. 


LORD MANUFACTURING COMPANY © ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 
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Honeywell Regulator Co. 
at POTENTIOMETER—Type W, 2-watt 










control, partial list of ranges and acces- 
sories, application data and description 
of accessories are included. Minneapolis- 


rheostat-potentiometer, equivalent in size 
to JAN-R-19 style RA20, is electrically 
and dimensionally specified in bulletin 
A-2. International Resistance Co. 

Circle No. 87, Reader Inquiry Facility, Page 167 





CHAIN LINKAGES—Bulletin 51-10, 16 
pages, describes chain applications and 
gives principles and data required for 
proper selection of chain size. Dimen- 
sions and working loads are tabulated. 
Chain Belt Co. 

Circle No. 88, Reader 


Dp 167 


Inquiry Facility, Page | 








MINIATURIZED COMPONENTS — 
Four-page bulletin titled “What's New at 
Alden’s” provides concise details on a 
long list of components, such as cathode- 
ray tube connectors, high-voltage tube 
caps, computer components, plugs, tube 
sockets, and coil housings. Alden Prod- 
ucts Co. 


Circle No. 89, Reader Inquiry Facility, Page 167 








DISK-TYPE CAPACITORS — Bulletin 
601B gives ratings and performance char- 
acteristics of miniature disk ceramic 
capacitors for high-frequency by-pass 
applications and for use as coupling ca- 
pacitors. Sprague Electric Co. 

Circle No. 90, Reader Inquiry Facility, Page l€ 











COLOR CODE—Bulletin 211 defines 
color-code system adopted for marking 
Types 67P, 73P, 65P and 75P capacitors 
with capacitance and voltage ratings. 
Sprague Electric Co. 

Circle No. 91, Reader Inquiry Facility, Page lé 




























Feature Article 
REPRINTS 


Selected articles from each issue ot 
ELECTRICAL MANUFACTURING are 
reprinted in complete form for convenient 
filing and to avoid mutilating copies ot 
the issue. Any qualified reader may se- 
cure, without charge, single copies of any 
new or previously announced title still 
available. Use the Reader Inquiry Facil- 
ity on page 171 of this issue, or address 
a company letterhead request to: 






































J. A. Campbell 
Director of Reader Service 








The Gage Publishing Company 
1250 Sixth Ave., New York 20 





Note that each reprint described below 
| carries a key number which is repeated 
| in the reprint subject list in the Reader 
| Inquiry Facility. On one of the postpaid 
' 
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The NEW Bogue Portable 


owen SUPPLY 





VOLTAGE— 
REGULATED BY 
BOGUE MAGNETIC AMPLIFIER 


This compact completely self-contained motor —_ over varying loads. It can be supplied with 
generator set operates from commercial 60 cycle _ either single phase or three phase 60 cycle motor 
power to furnish up to 5 KW of 400 cycle power _and either single or three phase 400 cycle gener- 
for use in testing 400 cycle radio and aircraft ator. The output wave form is extremely pure, 
equipment as well as operation of high speed __ the total harmonic content of the three phase 
machine tools, etc. The unit is complete with design being approximately 1%. In order to 
starting equipment and automatic voltage move the unit from one location to another 
regulator to maintain the output voltage constant casters are supplied as standard equipment. 
HOW BOGU OW 
Bogue Electric specializes in producing electrica Ter t required for special apy 


400 cycle power ess than | akelaiik Ow ript dc generators for 


equipment; magnetic amplifiers for reliable 


have solved hundreds of confidential problen 


ontrol 
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Where Precision Coordinated Design...Counts! oq" 


60 IOWA AVENUE ° PATERSON 3, NEW JERSEY 


MAGNETIC AMPLIFIERS * MAGNETIC CONTROLLERS + AC & DC MOTORS 
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return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Four New Titles Announced 


Two more feature articles from the 
May issue and the lead article in June 
are now reprinted and ready for distribu- 
tion. Requests for these new titles should 
be made promptly since the supply is 
limited. 


Oiltight Wiring Systems Are Possible, 
June 1951, 12 p. Problems involved in 
improvising with building construction 
materials to meet current standards for 
machinery wiring. (101) 

















Fixed Capacitors for Electronic Circuits, 
May 1951, 8 p. Trends in develop- 
ment of improved capacitors, and de- 
sign factors in selection of the best 


type. (124) 


Protective Controls for Low-Voltage In- 
dustrial Motors, May 1951, 12 p. 
Functions of circuit breakers and cur- 
rent-limiting fuses in protecting motor 
branch-circuit and controller. (130) 


Insulation Resistance of Thermosetting 
Laminates, Mar. 1951, 8 p. Report of 
extensive tests showing the effect of 
humidity and temperature on electrical 
properties of standard grades. (134) 


Earlier Titles Available 

For many of the reprints announced 
earlier, the initial print run has been dis- 
tributed and no more copies can be 
supplied. Only those titles listed below 
are still available as this issue goes to 
press, and quantities in some instances 
are low. 


Thermal Insulating Materials, May 1951, 
12 p. Staff survey of standard and 
experimental materials covering service 
conditions, tolerances, effectiveness, 
cost and availability. (139) 

Electrolytic Corrosion Tests in Pressure- 
Sensitive Electrical Tapes, Apr. 1951, 
8 p. Several test methods are discussed 
but the “corrosion current” method is 





preferred. (140) 
A COMPLETE LINE OF VIBRATORS ... Fixed Resistors for Electronic Applica- 
Designed for Use in Standard Vibrator-Operated Auto tions, Apr. 1951, 8 p. Space-saving, 
Radio Receivers. Built with Precision Construction, fea- low-cost, stable resistor needed today 


turing Ceramic Stack Spacers for Longer Lasting Life. 

Bocked by more than 19 years of experience in 
Vibrator Design, Development, and Manufacturing. - 
ATR PIONEERED IN THE 


VIBRATOR FIELD. 


is closely approached in _ research 
sponsored by Signal Corps. Character- 
istics of deposited-carbon, metal-filim 
and borocarbon resistors. (105) 






Military Specifications Controlling Plas- 
tics Dielectrics, Apr. 1951, 8 p. Speci- 
fications for materials essential in elec- 
trical and electronic equipment; why 
developed, and where applied. (105) 















More Power Out of the Same Motor 
Frame Size, Apr. 1951, 4 p. How 
forced ventilation and new coil design 
increased continuous rating to original 
NEMA 1-hr rating for a mine loco- 
motive motor. (109) 





American Tetevision ¢ Ravio Co 


$ Scace 1951 


Magnetic Amplifiers: Part I, Application 
and Rating Data; Part II, Modes of 
Operation, Mar., Apr. 1951, 20 p. 
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One of various 
coils that go 
into making communications 
equipment is shown below. This 
acetate interleave coil is made 
from fine wire, and the acetate 
film interleaved with the winding 
provides a high dielectric between 
winding layers. Rigid 
quality control, at Coto, 
assures perfect opera- 
tion. 






























































When you need electrical coils, 
why not take advantage of 34 
years of experience, engineering 
competence, and modern produc- 
tion facilities. Coto coils are built 
for you, to your specifications. 


COTO-COIL CO.n <> 


COIL SPECIALISTS SINCE 1917 
65 PAVILION AVE 
PROVIDENCE 5, RL 
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WW PEACE 0) WAR 
approximately of the steel produced 
is used to fasten the rest together 


@ You’ve heard the expression “tail wags dog’’. Well, that’s pretty 
much the relationship between steel fasteners and the 
bulk of the steel utilized in fabricating products. Without fasteners 
most of the steel produced would be useless. 
Fasteners are truly the key to production. 
® Lamson & Sessions — as one of the country’s oldest and 
largest “‘full line’’ fastener manufacturers — have long held a key position 
in supplying the production ‘lines of industry with fasteners 
of many types. Today, with the rearmament program gaining momentum, 


@ 
Lamson again stands ready to help solve your fastener problems. 


ed 
You are invited to call on us — anytime. 
8 








The home of “quality controlled” fasteners 
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PA 
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The LAMSON & SESSIONS Cao. . ¢ General Offices: 1981 West 85th Street © Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio @ Birmingham e Chicago 




























































































































































































PRECISION 
PERFORMANCE 


Manufacturers, 


and results. 


A few examples of basic Haydon timing 
units are featured below. 


SERIES 8010 INTERVAL TIMER 


WITH BUZZER 


Compact, low cost timer for volume production. 
Wide range of intervals. Audible (buzzer) signal 
optional. Quick break. Load contact rated 10A, 
v2 HP 250 VAC. 





SERIES 5900 TIME DELAY RELAY 


For use where positive, accurate time delay relay 
is imperative. Automatic reset, Fixed models for 
volume production; adjustable models in 4 delay 
ranges for general use. 





@ TRADE MARK REG 


For complete design and engineering specifications, write 
for catalog: Timing Motors No. 322 — Timers No. 323 
— Clock Movements No. 324. Yours without obligation. 


HAYDON 


AT TORRINGTON 








HEADQUARTERS FOR 


TIMING 











recognizing that 
quality insure outstanding product performance, look 
to Haydon® at Torrington for timers and timing 
devices. All Haydon timers are made with the same 
precision as the Haydon motor — your guarantee 
of satisfactory performance. If you need a special 
design, you'll find Haydon’s extensive engineering 
and development facilities without equal for service 
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SERIES 8006 INTERVAL TIMER 


Designed for heavy duty, this unit is available 
in quantities in standard models. Wide range of 
intervals, HOLD feature optional. Quick break. 
Totally enclosed. Switch rated 28A, 1 HP 250 VAC. 





SERIES 5700 ELAPSED TIME 
INDICATOR 


Synchronous timing motors with cyclometer type 
counters for metering elapsed time. Rugged 
models for wide range of timing, recording opera- 
tions; in several registers, resettable or non- 
resettable. 


u.s PAT. OFF. 


HAYDON Manufacturing Co., Inc. 


2531 ELM STREET 


TORRINGTON, CONNECTICUT 
sussipiary of GENERAL TIME corporation 











Combined reprint covers application 
data such as effect of load resistance. 
control power, range and other factors 
on cost and size; also an analysis of 
ideal and practical modes of operation 
for simple saturable reactors. (138) 


Relay Circuit Ideas from Miniature 
Train Control, Mar. 1951, 4 p. Where 
only the power line is available for 
control, these ideas provide independ- 
ent speed control for two motors, or 
four selective control functions. (115) 


Gaging and Sorting Electronically, Mar. 
1951, 4p. Measuring heads and elec- 
tronic circuits for automatically classi- 
fying parts according to dimensional 
variations. (120) 


Developments in High - Temperature 
Metals and Ceramics, Mar. 1951, 8 p. 
Electrical and mechanical properties 
of metals and metal compounds for 
service at temperatures between 1000 
and 2500 C., (116) 


Crystal Rectifier Performance Evaluated. 
Mar. 1951, 8 p. Germanium diodes 
compared with thermonic and metallic 
rectifiers for low voltage applications 
outside communications field. (114) 


Practicability of Powder Metallurgy, Feb. 
1951, 8 p. Methods effective in re- 
ducing the cost of many machined 
metal parts and some case _ histories; 
comparative cost factors tabulated for 
six fabricating methods. (111) 


Unitized Electronic Design and Construc- 
tion Techniques, Feb. 1951, 12 p. 
Based on study made by Stanford Re- 
search Institute for ONR. Advantages 
and limitations of unitized design and 
a number of typical examples using 
preformed or printed circuits, hermetic 
assemblies and embedment. (117) 


Fuses vs Circuit Breakers, February 1951, 
4 p. Motor protection requirements 
analyzed, selection chart for protective 
devices for various circuits. (110) 


Report on Dielectric Research, Feb. 1951, 
12 p. Recent conference emphasizes 
practical developments, and challenges 
need for fungus protection. (108) 


How to Lay Out Panels for Motor Con- 
trols and Wiring of Panels for Motor 
Controls, Jan., Feb. 1951, 12 p., com- 
bined reprint. Panel types, standardiza- 
tion of components, electrical clear- 
ances, enclosure temperature, selection 
of wire for power and control circuits, 
termination. (121) 


Electric Drives with Speed Control, Dec. 
1950, Jan., Feb. 1951, 20 p., com- 
bined reprint. Broad survey of all 
types; flexibility, range, speed regula- 
tion, type of power supply, relative 
complexity, cost; also, discussion of 
matching drive to load. (125) 


Reliable Electronic Equipment, Jan. 1951, 
4 p. Report of work done at ONR on 
components, design and maintenance 
to obtain longer life for both military 
and industrial equipment. (102) 


Making Electrical Contacts Stand Up in 
Control Service, Jan. 1951, 8 p. Causes 
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Stator for large water wheel driven A. C. generator. 
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Photo courtesy of Westinghouse Electric Corporation. 
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TO THE WISE 


<q 


CORDS .. 
ORD SETS 


No electrical appliance can be a bit better 
than its Cord Set. Hundreds of leading man- 
ufacturers are now forestalling trouble that 
means CORDelirium to the ultimate user, by 
equipping their whole output with CORNISH- 
branded Cord Sets. Our engineers are con- 
stantly at work on special problems of this 
kind. Remember . . , ALL CORNISH units 
embody 


INTEGRAL ONE-PIECE 
MOLDED-ON PLUGS 


ie ie 


SURE CONTACT 
SPRING ACTION BLADES 


-_<— 
U-L APPROVED CORDS 


They are designed and manufactured in 
accordance with the latest and most scien- 
tific principles ... to build GOOD WILL for 
YOUR trademark through longer and more 
satisfactory operation on the job. 


is your best heat-resistant hookup and lead wire, U-L 
approved at 90°C. Not extruded plastic; uniform 
diameter assured, eliminating “blobbing” and “nick- 
ing”. We have your gauge and color, Write today. 


Se TTT Ue RO 
a) BUTT CRIY UC Oa 0 


Branch Offices 


PHILADELPHIA BRIDGEPORT 
DETROIT 


DALLAS DENVER 


CLEVELAND 
MINNEAPOLIS 
LOS ANGELES 


CINCINNATI 
ST. LOUIS wee ee 
SAN FRANCISCO SEATTLE 


CHICAGO 


for failure analyzed; advantages and 
limitations of contact materials tabu- 
lated; how to increase contact life. (100) 


Molding Glass-Reinforced Plastics; Boro- 
carbon Resistors; Organoboron High- 
Temperature Resins. Combined re- 
print of three popular “Design Trends” 
articles from recent issues. (132) 


Practical Factors in Applying Organic 
Finishes, Nov. 1950, 8 p. Paint and 
varnish technology, quality control 
and application methods. (133) 


Safeguards for Safety in Electrical Prod- 
uct Design, Oct. 1950, 12 p. Where, 
why and what safeguards are required; 
how hazards are avoided. (129) 


Teaming Up with the Defense Agencies, 
Oct. 1950, 8 p. Who handles what and 
how in the different categories of the 
defense organization. (136) 


Speed-Torque Curves on an Oscilloscope, 
Sept. 1950, 4 p. Complete curve is 
traced during motor acceleration from 
standstill to full speed. (127) 


Cold-Rolled Electrical Strip for Rotating 
Equipment, Aug. 1950, 8 p. Continu- 
ous strip material that gives longer 
die life and faster production. (123) 


Matching Solenoid Characteristics to 
Load, June 1950, 8 p. Increasing effi- 
ciency and reliability; nine suggestions 
for selection and application. (119) 


Application of Low-Loss Plastics, May 
1950, 8 p. Significance of dielectric 
properties in design. (118) 


Progress in Synthetic Mica, Mar. 1950, 
8 p. Status of coordinated research 
aimed at large-scale production. (113) 


V-Belt Drives for Adjustable Speeds, 
Jan. 1950. Advantages and limitations 
of types for designed-in use. (107) 


Bulk quantities (five or more) of any 
reprint listed here for which a supply is 
still available may be obtained at the 
following prices per copy on orders ac- 
companied by remittance: 


Quantity Number of pages in reprint 


ordered 4-8 12 16 or more 


$0.50 $0.60 $0.70 
0.35 0.45 0.55 
0.30 0.40 0.50 
0.25 0.35 0.45 


As a special service to librarians to 
whom ELEectTricAL MANUFACTURING is 
addressed, a maximum of four copies of 
any one title will be supplied without 
charge. Quantities of five or more sup- 
plied at the price schedule above. 


Any qualified reader may obtain, 
without charge, single copies of any 
reprint included in this list as long as 
the supply lasts. Use the Reader In- 
quiry Facility on page 167 of this issue 
to request reprints, plus any additional 
information on any subject covered in 
the editorial or advertising pages m 
this issue. 


ELECTRICAL MANUFACTURING 












vest 
ety - 
we 
peta 
re 
“a 
_ 


CLAUS C Type ‘T’ users have 


played an important part in the designing 
i and the constant improvement of these 
motors to meet all of the rugged service 




















conditions encountered today in plants, 
me mills and mines. 
— Heavy duty, double-taped coils, for exam- 
Ac- ple, are impregnated with a wear-resistant 
polymerizing varnish which assures unsur- 
- passed mechanical protection. For other 
— important construction features, mechan- 
ical designs, dimensions and selection 
data, write for Bulletin C-2001. 
to Constant and adjustable-speed Type ‘T’ 
eo Heavy Duty D-c. Motors are available from 
= 3%, through 1000 horsepower. 
Se wee eas tena Sales Representatives in Principal Cities 
a 
; as 
S| RELIANCE -tncintceine co. 
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CONTACTORS {77 // 


























Non-Reversing 


2 to 4 Pole 2-3/4” 


Reversing 


2 to 4 Pole 5-9/16”" w. x 3-5/8” h. x 3-5/16" d. 


Note: 10 and 15 ampere contactors have s 


all dimensions. 


ACCESSIBILITY 


w. x 3-5/8” h. x 3-5/16”" 
5 to 8 Pole 5-9/16” w. x 3-5/8” h. x 3-5/16" d. 


Underwriters’ Approved. 
600 Volts AC 












































» mounting and over- 


To replace contacts, it is not necessary to disassemble the complete 
contactor. Just remove the parts comprising the stationary and 
movable contacts. Contacts can be replaced without disturbing 
wiring. To change coil, remove magnet frame and coil 


only. (See illustration below.) 


FLEXIBILITY 


asse mbly 


Using a screw driver only, you can easily change any pole from 
sormally open to normally closed. No special parts required. 10 


and 15 ampe re parts are intere hangeab le. 


RELIABILITY 


Laboratory tests er millions of operations, plus field serv- 


ice of thousands « 


R-B-M contactors on door operators, 


radio 


transmitters, pac “et and weighing machinery, hoists, machine 


tools and many other lodusteial appli- 
cations offer proof of dependable, 
aca, free performance. 


ADVANCED DESIGN 


Melamine Insulation. Molded coil 
housing. Ilsco solderless connectors. 
50/60 cycle magnet coils. Palladium 
silver contacts. Stainless steel self-con- 
tained contact springs. 

Where space is a factor, and accessibility a 
must—use R-B-M industrial contactors. Initial 
low cost plus dependable performance will 
save you money. Write for Bulletin 600 and 


price list on your company letterhead. 
Address Dept. A-7 











-M DIVISION 
ESSEX WIRE CORP. 


ogansport, Indiana 














MANUAL AND MAGNETIC ELECTRIC CONTROLS 
INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 













MEN in 
INDUSTRY 


J. F. Roberts and R. C. Allen have 
been appointed director of engineering 
and consulting engineer, respectively, of 
the general machine division, Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. Mr. 
Roberts was formerly manager of the 
hydraulic dept. and Mr. Allen, manager 
and chief engineer of the turbo-power 
development dept. 





Dr. James W. McRae has been named 
vice president of the Systems Develop- 
ment organization, Bell Telephone Labo- 
ratories, New York City. This organization 
was recently divided into three depart- 
ments: systems engineering, transmission, 












James W. McRae 


and switching development, and the de- 
partment heads report to Dr. McRae. 
During the past five years he has been 
director of the following: radio projects 
and television research; electronics and 
television; apparatus development de- 
partment; and transmission development. 


The appointment of Dr. George J. 
Goepfert as director of research for Speer 
Carbon Co. and for its subsidiary, the In- 
ternational Graphite & Electrode Cor- 
poration, was announced recently. 


Dr. Adolph H. Rosenthal, formerly di- 
rector of physics, Freed Radio Corp., 
New York City, is now vice president and 
director of research and development. He 
will supervise important government de- 
velopment projects for which enlarged 
laboratory facilities have been built. 


L. B. McKnight, who was formerly vice 
president and director, Chain Belt Co., 
Milwaukee, Wis., is now executive vice 
president. 


Joseph A. Idank has joined the staff 
of Parco Design Corp., New York City, 
as chief engineer, special devices divi- 
sion. He will direct research, develop- 
ment and engineering on _ precision 
mechanical and electronic devices. 


D. K. McIlvaine has been appointed 


manager, electronics division, Powered 
Metal Products Corporation of America, 
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* Fiberglas is the trade-mark (Reg. U. S. Pat. Office) 
of Owens-Corning Fiberglas Corporation for a 
variety of products made of or with glass fibers. 


OWENS-CORNING FIBERGLAS CORPORATION 
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V/t 


VARNISHED CLOTH 


4, Aik 


FIBERGLAS 


Jo... When you order 


... because Varnished Cloth woven of Fiberglas Yarns 


Along with the entire electrical 
industry, Owens-Corning Fiber- 
glas Corporation is faced with 
increasing civilian and military 
demands. While we cannot 
now supply all the materials 
our customers want, we are 
substantially increasing our 
production facilities. There- 
fore, we believe it to your 
future best interests to con- 
sider this new and recom- 
mended use of Fiberglas yarns. 


keeps its excellent dielectric strength even under 
prolonged adverse operating conditions 


has exceptionally high tensile strength, 
with minimum bulk 


resists heat, moisture, and corrosion 


SANNA 


costs less today than ever before! 


OWENS-CORNING 


FIBERGLAS 





Textile Products Division, Dept. 866 - 16 East 56th Street, New York 22, N.Y. 
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SERVICEMEN, AMATEURS, 
TECHNICIANS SELECT= 


Almerican Beauty 


SOLDERING IRONS 
for 


TOP SOLDERING 
PERFORMANCE! 


Outstanding performance coupled with 
durability of construction make Ameri- 
can Beauty electric soldering irons the 
choice of discriminating users in all fields 

































































TEMPERATURE REGULATING STAND 


Providing heat-regulation for all sizes 
of electric soldering irons, this stand 
is adjustable for all heats up to full 
working-temperature. Assures longer 
life of iron and tip. 



































122 For descriptive catalog pages write Dept. S-23 


AMERICAN ELECTRICAL HEATER CO. 


DETROIT 2, MICH. 


















Franklin Park, Ill. Prior to this appoint- 
ment he was associated with the Bell 
Telephone Laboratories and Western 
Electric. 


Gordon E. Walter has been named as- 
sistant division engineer, transformer en- 
gineering division, General Electric Co., 
Ft. Wayne, Ind. He was a group leader 
in the ballast engineering division. Max 
I. Alimansky, formerly assistant manager 
of manufacturing, is now assistant man- 
ager of engineering, transformer and 
allied product divisions, Pittsfield, Mass. 





Joseph B. Hersh, formerly chief engi- 
neer of the David Bogen Co., has been 
appointed executive vice president and 
general manager of the Utility Electron- 
ics Corp., Newark, N. J. He has been 
with the latter firm for three years. 


John Delmonte, formerly associated 
with Plastics Institute and West Coast 
University, will now devote full time to 
research and consultation at 719 W. 
Broadway, Glendale, Calif. 


E. B. Steinberg has been appointed 
engineer-in-charge of the science division, 
The Reflectone Corp., Stamford, Conn., 
designers and constructors of naval and 
aviation training aids. Mr. Steinberg was 
formerly associated with Machlett Labora- 
tories Inc., Springdale, Conn., and the 
laboratory of advanced research of Rem- 
ington Rand Inc., S. Norwalk. 


Fred K. Powell, Jr., who was director 
of engineering, has been named _ vice 
president in charge of engineering, Amer- 
ican Machine and Foundry Co., New 
York City. 


David DeWitt, formerly research engi- 
neer, has been elected vice president in 
charge of research, Radio Receptor Co., 
Inc., Brooklyn, N. Y. Devereaux Martin, 
who was chief engineer, has been ap- 
pointed assistant to the president, and 
Allan Easton is now manager of com- 
munications engineering. 


Dr. George O. Curme, Jr., who was 
vice president of chemical research, has 
been elected vice president of research, 
Union Carbide and Carbon Corp., New 
York City. 


John Ward Dawson, who was in charge 
of equipment engineering for the Stan- 
ford Research Institute, Stanford, Calif., 
is now chief engineer, electronics div., 
Sylvania Electric Products, Inc., Boston. 


George O. Smith is now manager of 
components engineering, Emerson Radio 
and Phonograph Corp., New York City. 


E. H. Boddy and G. F. Kelley have 
been appointed managers of engineering 
and manufacturing, respectively, of the 
range division, General Electric Co., 
Bridgeport, Conn. W. L. Goodfleisch suc- 
ceeds Mr. Kelley as manufacturing engi- 
neer of the Major Appliance Dept. Mr. 
Boddy was in charge of home freezer 
engineering, Erie, Pa. H. B. Fancher, 
formerly assistant division engineer of 
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(Photographs courtesy of 
General Electric Company) 


e Nichrome alloys, meticulously developed over a period of 40 years, 
meet the need for resistor materials that can perform with exceptional 
suitability at high temperatures. Their high resistivity and resistance 
to oxidation at high temperatures dictate their choice for heating 
elements in a host of different products. Forced-Convection Type 
Unit Air Heater 


Nichrome and Nichrome V are custom built—produced to rigid specifi- 
cations determined by conditions of application and in-use factors. 
Consequently, absolute uniformity is assured from order to order. 


Nichrome and Nichrome V undergo only negligible changes even 
when required to meet unusually exacting service demands. Thus 
delivery of full-rated power is assured thruout a long life of trouble- 
free operation. 





Nichrome and Nichrome V afford flexibility of choice, permitting 
heating elements to be designed economically, with close regard to 
service requirements. For example: Nichrome is ideal for heating 
devices, such as cord-connected domestic appliances, operating up to 
1700°F.; Nichrome V for electric furnaces, ovens, etc., Operating at 
temperatures in excess of 1700°. 


ich 


Edgewise-wound resistor—typical 
of large industrial applications. 


Nichrome and Nichrome V are available in different forms—wire, 
ribbon, strip, sheet and rod. Such variety offers outstanding aid to 
designer, engineer, and manufacturer. 


e 


’ 


l- 


$SeeY 





9 The different examples of products shown here indicate the wide range of 
1. application for Nichrome and Nichrome V. For improved performance and 
longer life in your products, remember these peerless Driver-Harris electrical 
of alloys and consult with us. Although the present emergency is making unprece- 
0 dented demands upon the resources of the Driver-Harris Company, we shall be fee 


glad to make recommendations based upon your specific needs, and serve you 


oP Waffle | d Sandwich Gri 
to the best of our ability. ome ren end Sunewich- Grin 


-one of many G.E. appliances. 





g Nichrome and Nichrome V are manufactured only by 
Driver-Harris C 

pany 

5 HARRISON, NEW JERSEY 

a BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 

r, 

sf Manufactured and sold in Canada by The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


. 
T.M. REG. U. S. PAT. OFF. 
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2-pole, shaded pole induction motor. 
Features include novel bearing con- 
struction which insures rigid and 
permanent alignment of motor shaft 
... oiless bearings. 













































MODEL C...1/250th to 1/500th H.P. 
2-pole,shaded pole induction motor. 
Features include accurately aligned 
motor shaft . . . oiless bearings. 


















































MODEL D . . . 1/50th to 1/100th H. P. 
4-pole,shaded pole induction motor. 
Features include scientifically-— 
designed air intake . . . dual cool- 
ing fans .. . self-aligning, oiless 
sleeve bearings. 


















































IGHTY 
DEPENDABLE 


It’s General Industries’ line of Smooth Power Small 
Motors— proved consistently dependable in all types 
of small motor applications. 




















Write today for complete information and specifications. 


















THE GENERAL INDUSTRIES Co. 
DEPARTMENT E e ELYRIA, OHIO 
























MODEL A...1/125tht0 1/200thH.P. ; 





commercial products, commercial equip- 
ment division, Syracuse, N. Y., is now 
division engineer. 


Harold W. Schaefer, formerly special 
assistant to vice president-director of re- 
search and engineering, is now director 
of refrigeration and range engineering, 
Philco Corp., Philadelphia. Mr. Schaefer 
will be responsible for the engineering 
development of refrigerators, home freez- 
ers, electric ranges and air conditioners, 


Dr. G. Pierce Daiger, formerly chief 
engineer, engineering division, The 
Hoover Company, N. Canton, Ohio, pro- 
ducers of electric cleaners, has been pro- 
moted to executive assistant in the admin- 
istrative offices and will assist Gordon 
Troxler, assistant vice president, with 
production duties. 


Glenn E. Rolston, vice president and 
director of sales, Rome Cable Corp., 
Rome, N. Y., has been appointed chief 
of the wire and cable branch, Metal and 
Minerals Bureau, Copper Division, Na- 
tional Production Authority, Washington, 
9..%2. 


Charles F. Moreland is now sales engi- 
neer in charge of customer service dept.. 
Tuttle & kift, Inc., Chicago, manufac- 
turers of electrical heating elements and 
controls. 








Dr. Louis T. Rader has been ap- 
pointed assistant manager of engineering, 
control divisions, General Electric Co., 
Schenectady, N. Y. He was formerly 
division engineer of the manual and ac- 
cessory control engineering division. 
George L. Zimmerman is now manager 
of assembly division, turbojet engine 
plant, Lockland, Ohio. He was formerly 
plant superintendent. 


Ronald W. Staley, who was section 
head, new products development labora- 
tory product evaluation group, General 
Electric Co., Pittsfield, Mass., has been 
named engineering supervisor of new 
mica products for the laminated and 
insulating products division. 





COMPANY BRIEFS 





Fairbanks, Morse & Co., Chicago, has 
opened a new sales and service office in 
Cleveland at 3000 W. 117th St. Harry 
E. Brown is manager. 


Government and Industrial Division, 
Philco Corp., Philadelphia, has _ estab- 
lished an office in Beverly Hills, Calif., 
at 260 S. Beverly Drive, for Pacific Coast 
contacts on guided missiles, torpedoes, 
radar and associated electronic devices. 


Westinghouse Electric Corp., Pitts- 
burgh, has formed a wholly owned sub- 
sidiary, Canadian Westinghouse Supply 
Co., to distribute products of the Cana- 
dian Westinghouse Co., Ltd., Hamilton, 
Ont. The new company will establish 
facilities in principal Canadian trading 
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VERSATILITY—that’s the theme of the Kurz-Kasch plastics story in the electronic 

field. Parts like those above—millions of them—are examples of Kurz-Kasch mass-pro- 

duction moulding of all types of thermosetting compounds during war and in peacetime. 

They measure up to exacting dimensions—pass underwriter requirements—are produced by 

the millions from moulds made for long productivity. They exemplify the sound and economical 
moulding methods we’ve helped to pioneer for the use of our country’s leading electrical manufacturers. 


That’s a “nutshell” story of what Kurz-Kasch has been able to do in the electrical field alone, Our entire 


output, of course, goes further—to a complete cross-section of American industry. Maybe we can help you. 
You can find out by telephone. 


Kurz-Kasch, Inc. ©1419 South Broadway * Dayton 1, Ohio 
<] ‘ BRANCH SALES OFFICES: New York, Lexington 2-6677 
’ a : Rochester, Hillside 2415M ® Chicago, Harrison 7-5473 
: Detroit, Trinity 3-7050 * Philadelphia, Granite 2-7484 od 
: M Dallas, Lakeside 1022 © Los Angeles, Prospect 7503 


St. Louis, Delmar 9577 © Toronto, Riverdale 3511 


EXPORT OFFICE: 89 Broad Street, New York City, FOR OVER 35 YEARS PLANNERS AND MOULDERS IN PLASTICS 
Bowling Green 9-7751,. 
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a metal ball 
PROBLEM? 


Whether it is a pre- 

cision ball bearing 

or one of the other 
many ball applications in in- 
dustry, your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
vears for all industry and can be 
a big help to you in selecting the 
right ball for any of your require- 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not a 
better ball made. 


: Largest Independent and Exclusive \ 
Metal Ball Manufacturer 
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centers. Roy L. Brown is executive vice 
president and general manager of the new 


firm. 


Realty and Industrial Corp. has trans- 
ferred the business and assets of | its 
Roller-Smith and Elpeco Divisions to the 
newly formed Roller-Smith Corp., with 
locations at 1000 N. 8th Ave., and 1756 
W. Market St., Bethlehem, Pa., and 
106 E. Walnut St., Allentown, Pa. 


Consolidated Engineering Corp. has 
moved to 300 N. Sierra Madre Villa, 
Pasadena 8, Calif. 


Daystrom, Inc., Elizabeth, N. J., will 
erect a 350,000-sq ft plant in Scranton, 
Pa., to build U. S. Navy fire control 
equipment. 


The Industrial Control Co. has moved 
from 26-02 4th St., L. I. C. 2, N. Y., to 
Straight Path and Arlington Ave., Wyan- 
danch, L. I., N. Y. 


Aerovox Corp., New Bedford, Mass., 
has acquired Wilkor Products, Inc.. 
makers of precision resistors, Cleveland. 
W. M. Kohring, founder and owner prior 
to merger, continues in direct charge of 
the wholly owned subsidiary. 


Modulation Products Co., designers 
and manufacturers of electronic devices, 
has moved to 56 Lispenard St., Broadway 
and Canal St., N. Y. 138. 


General Electric Co., Schenectady, 
N. Y., has established the Major Appli- 
ance and Traffic Appliance Departments 
at Bridgeport, Conn., with Clarence H. 
Linder and Charles K. Rieger, general 
managers, respectively. 


Westinghouse Electric Corp., Pitts- 
burgh, will construct a 1,900,000-sq ft 
plant for producing jet engine compo- 
nents near Columbus, Ohio. 


Aeronautical Division, Minneapolis- 
Honeywell Regulator Co., is now located 
in new quarters at 2600 Ridgway Rd., 
Minneapolis 13, Minn. 


General Electric Co. is erecting a 338,- 
000-sq ft electronics plant in New Hart- 
ford outside Utica, N. Y. 


Ripley Co., Inc., manufacturers of 
electronic products, has moved its New 
York office to 22 W. Ist St., Mt. Vernon, 
Noa. 


Mechanical Air Controls, Inc., is now 
located in its new building at 15311 W. 
11-Mile Rd., Royal Oak, Mich. 


Six affiliates of General Electric Co., 
Schenectady, N. Y., are now company 
departments. They are: Carboloy Co., 
Inc., Detroit, manufacturers of cemented 
carbides and magnetic alloys; General 
Electric X-Ray Corp., Milwaukee, pro- 
ducers of industrial and medical X-ray 
machines, electromedical apparatus and 
related accessories; Locke Inc., Balti- 
more, makers of ceramic products for 


A my) 
in your specs for 


Groov-Pins ? 


STUDY the specifications for your 
product more closely. Are there 
places where Groov-Pins could re- 
duce assembly time—improve com- 
pactness, strength, durability? 


The manufacture of superior quality 
grooved press fit fasteners is an old 
story to us. We have been doing it 
for twenty-five years and have 
solved the pin fastening problems 
of many prominent manufacturers. 
We believe we can help you, too. 


We are confident that today, as al- 
ways, Groov-Pins are the best pin 
fasteners you can use because: 


4) They reduce assembly time and 
costs. Installation requires only 
straight drilled holes—no tap- 
ping, reaming, milling, peening. 


They are amazingly resistant to 
vibration and shock — make 
neat, rigid, strong assemblies. 


They are available in seven dif- 
ferent standard types and in 
special designs to suit require- 
ments. 


They are equal or superior in 
shear strength to any similar 
fastener of the same diameter 
and material. 


They can be driven by hand, 
air cylinder or hydraulic press. 


They can be removed and used 
repeatedly. 


Thousands of applications have 
demonstrated their advantages 
for many years. 


Send for samples and litera- 


OO0V-p, 
ture and see for yourself. of ¥ 


Also manufacturers of 
Tap-Lok Inserts. 


CT Bt dL 


CORPORATION 


2008 Kerrigan Avenue 
Union City, N. J. 


ELECTRICAL MANUFACTURING 





A nation-wide sales and engineering service 
to solve your tube and component problems 


Sales & Engineering Field Force 


CENTRAL EASTERN 


L. D. KIMMEL W. HIEATT D. R. YODER J. W. KIRSCHNER MM. E. MARKELL W. L. HOPKINS J. F. COOPER J. T. WILSON T. B. PERKINS 
Field Sales Field Sales Field Sales Field Sales Field Sales Field Sales Field Sales Application Application 
Engineering Engineering 


.R. HAYS H. HAFKER W. POND —SOW..:-H. WARREN N. F. MACKENZIE G. D. HANCHETT G. W. DUCKWORTH _—C. P. VOGEL J. H. HALGREN 
Field Sales Application Application Application Application Application Application Application Application 
Engineering Engineering Engineering Engineering Engineering Engineering Engineering Engineering 


At your service — when and where you want them — these 
seasoned experts devote their time exclusively to the problems 
of equipment manufacturers and government agencies. 


In addition, the service of three completely equipped applica- | cl SP Dum 
tion engineering laboratories, in Harrison, N. J., Lancaster, Pa., eee pa "aeuedas 
and Chicago, IIl., are at the disposal of all RCA tube and com- Engineering Engineering 


ponent customers. Through these laboratory facilities, equip- Pere ST 
ment manufacturers can avail themselves of RCA’s extensive _— 


engineering skills and tube and component experience. gm 


RCA maintains conveniently located district offices in Har- 
tison, Chicago, and Los Angeles. To put RCA’s sales and engi- 
neering organization to work for you, phone the nearest office* 
...0£f write RCA, Commercial Engineering, Section 41GR 
Harrison, New Jersey. 


J, H. MOSHER R. F. DUNN M. COPAN J. WACHTEL 
Field Sales Application Field Sales Application 
Engineering Engineering 


> 


*(EAST) Humboldt 5-3900, 415 S. 5th St., Harrison, N. J.(MIDWEST) 

Whitehall 4-2900, 589 E. Illinois St., Chicago, Ill. (WEST) Trinity 

5641, 420 S. San Pedro St., Los Angeles, Calif. a. 
L. T. WEAGLE R. E. NELSON W. D. LEAHY M. SPIVACK 


Tube Parts & Field Sales, Gov't Field Sales, Gov't Field Sales, Gov't 
Machinery Sales 


HARRISON, H.d. 











NF10262 
Hermetically 
sealed vehicular 
suppressor; con- 
ferms with Sig- 
nal Corps spec's. 














































NFIA142J 

350 amp., extra 
heavy duty, her- 
metically sealed, 
corrosion proof 
filter. 
















NFIAO84J 








filter of feed- 
through design. 


NF1C203 

An efficient sin- 
gle pi filter for 
industrial, ma- 
rine and aircraft 
service. 



































NFIA197 

For low-current 
epplications 
where space is 
limited, 








NF10270 
Metallized pa- 
per construction 
fpr high capac- 
ity, low voltage 
applications. 




































There’s a standard 
C-D QUIETONE filter for 
practically every known application, engineered by the largest 
filter laboratory in the world. If your problem is a brand 
new one, our filter engineers will be glad to collaborate 
with you! Write Dept. H71, for full information. 
Cornell-Dubilier Electric Corp., South Plainfield, N. J. 


a> CORNELL-DUBILIER 
CAPACITORS 


PLANTS IN SOUTH PLAINFIELD, N. J.: NEW BEDFORD, WORCESTER, AND 
CAMBRIDGE, MASS.;: PROVIDENCE, R. 1.: INDIANAPOLIS, IND.: FUQUAY 
SPRINGS, N.C.; AND SUBSIDIARY, THE RADIART CORP., CLEVELAND, OHIO 















SUBSIDIARY 





electrical apparatus and for chemical 
and mechanical applications and metal 
products such as pole-line hardware; 
Telechron Inc., Ashland, Mass., manu- 
facturers of timing motors; Monowatt 
Inc., Providence, R. I., producers of 
wiring devices; and The Trumbull Elec- 
tric Mfg. Co., Plainville, Conn., manufac- 
turers of various products in the electrical 
control field. 


Marcus Transformer Co., Inc., Hillside, 
N. J., pioneer in dry type transformer 
field, has added a one-story annex to its 
plant. 


William Miller Corp., manufacturers of 
recording oscillographs, electric analogue 
computers, vibration and strain measuring 
equipment, has moved from 363 W. 
Colorado St., to 325 N. Halstead, Pasa- 
dena, Calif. 


Pittsburgh Plate Glass Co., Pittsburgh, 
Pa., has opened a 20,000-sq ft plant in 
Torrance, Calif., to produce house paints, 
varnishes, resins, industrial and automo- 
tive finishes. A. D. Wagen, West Coast 
divisional director, will be plant manager. 


Instrument Electronics Corp., formerly 
at 45-17 Glenwood, Little Neck, N. Y., 
has moved to 104 W. Jefferson St., Falls 
Church, Va. 


Noma Electric Corp., New York City, 
has purchased the Automatic Burner 
Corp., Chicago, producer of ABC oil 
burners. The latter company will be 
operated as a wholly owned subsidiary. 


Battelle Memorial Institute, Columbus, 
Ohio, currently engaged in defense studies 
and industrial research activities, _ is 
building an 80,000-sq ft laboratory for 
additional research. 


Cam-Stat Inc., manufactirers of reg- 
ulators, thermostats and other precision 
equipment, has moved to 11833 W. 
Olympic Blvd., Los Angeles 54. 


General Electric Co. has transferred 
facilities for the molding and extruding 
of silicone rubber parts from the chem- 
ical department plant, Pittsfield, Mass., to 
Decatur, Ill. Added equipment will 
triple production. 


Taylor Dynamometer & Machine Co. 
has moved to 528 W. Highland Ave., 
Milwaukee, Wis. 


Russell Electric Co., Chicago, subsid- 
iary of Raytheon Manufacturing Co., 
Waltham, Mass., was sold to Charles 
Frost of New York City and will continue 
to manufacture flip shaded-pole motors, 
heating elements, thermostats and other 
electrical items. 


The announcement in the June issue 
that the Rex Rheostat Co., Baldwin, L. L., 
N. Y., has sold its equipment for the 
manufacture of round power rheostats 
was not intended to imply that the firm 
was discontinuing its original line of 
tubular slide-wire rheostats, potentiom- 
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@ Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated wt Arsene few of 


many assemblies made by 

Auto-Lite. Here under one 

roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Mich. * Bay City, Mich. 


TUNE IN “SUSPENSE!’’...CBS TELEVISION TUESDAYS 


PLASTICS e WIRE & CABLE e DIE 
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Specify the electrical pape. flex- 

ibility, tensile strength, laying speed, 
uniformity and other characteristics you 
must have. Our Hudson and Winsted Di- 
visions will meet and maintain your spe- 
cifications. 


Yes, “Fine Wire Made Finer!” That’s why 
Hudson-Winsted fine wires are the first 
choice of electrical, radio-TV and elec- 
tronic manufacturers whose products are 


noted for reliability and long life. 






































































STILL TOPS 
IN THE FIELD... 

































custom drawn 
custom insulated 

custom spooled... 

to your most exacting 
requirements 


Tell us your wire problems 
and requirements. Our re- 
search, engineering and pro- 
duction facilities are at your 
disposal. Let us quote! 


hudsOn wire company 


general offices: ossining, n. y. winsted division, winsted, conn. 





Whatever your requirements, spacing are more than ade- 
you'll find a JoHNson socket quate for voltages involved. 
ideally suited for your purpose. —-_ High frequency tube perform- 
This socket will have high ance is not impaired by stray 

frequency insulation, low con- capacity. 


tact resistance and will hold Catalog 971 describes the 















the tube securely. 





most complete line of trans- 


Design is such that mount- _—mitting and industrial tube 
ing is simple. Insulation and = sockets on the market. 




















WRITE FOR CATALOG 971 

















E. F. JOHNSON CO.. 









WASECA, MINN. 


eters and resistors. Actually, the company 


is preparing to extend production of this 
line. 


Du-Co Ceramics Co., Saxonburg, Pa., 
will soon have 21,000 sq ft of floor space 
for the manufacture of steatite, electrical 
and refractory porcelain. 









Heldor Mfg. Co., division of Heldor 
Bushing & Terminal Co., Inc., Bloom- 
field, N. J., has been organized to manu- 
facture MIL T-27 transformer cans for 
stock delivery, and for hermetic seal 
bushing assemblies, formerly produced by 
Heldor Metal Products Corp., Belleville, 
N. J. The company has leased 1% floors 
at 225 Bloomfield Ave., for this purpose. 





Lenkurt Electric Co., San Carlos, 
Calif., has simultaneously completed 
19,000 sq ft of factory space and started 
a 30,000- sq ft addition for projects re- 
lating to the manufacture of carrier com- 
munications equipment and components, 


Sprague Electric Co., N. Adams, Mass., 
has purchased part of the main plant, 
45,000 sq ft, of the former Holden- 
Leonard woolen mill in Bennington, Vt., 
for increased manufacture of high-tem- 
perature magnet wire. 


Royal Apex Electrical Corp. has moved 
to 2330 5th Ave., New York 35. 


General Controls Co., Glendale, Calif., 
is adding 24,000 sq ft to its present engi- 
neering building. 


General Electric Co. is going to build 
an 80,000-sq ft extension to its huge 
turbine plant at Schenectady, N. Y. 


The Janette Manufacturing Co., Chi- 
cago, has announced the election of 
W. H. SaLee as vice president of the 
organization. He has been with the com- 
pany 26 years. 


J. W. Dice Company, Englewood, 
N. J., have taken over the manufacture 
and sale of electronic micrometers de- 
veloped by Carson Micrometer Corp., 
Little Falls, N. J. 


ASSOCIATIONS 
AND SOCIETIES 


McMillan Becomes AIEE President 

On June 25 the election of F. O. 
McMillan as 1951-52 president of the 
American Institute of Electrical Engi- 
neers was announced at the summer 
General Meeting of the Institute in 
Toronto. Prof. McMillan heads the Elec- 
trical Engineering Department of Oregon 
State College, Corvallis, Ore. He holds 
degrees from Oregon State College and 
Union College. Prior to his academic ap- 
pointment in 1920, he was employed 
by General Electric. Prof. McMillan 1s 
also a member of the American Associ- 
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0... again these low-temperature silver brazing 
alloys are doing double-duty—helping American In- 
dustry meet the biggest two-front production order 
in history—defense and domestic. 

Once again EASY-FLO and SIL-FOS are proving 
a ania in enabling manufacturers on both fronts 
to turn out strong, leak-proof metal joints at amaz- 
ing production rates and with push-button simplicity 
—and, as a natural result, at rock-bottom costs. 


Once again all Handy & Harman’s resources are 
being exerted to hel f manufacturers get the utmost 
benefit of the remarkable speed and economy inher- 
ent in EASY-FLO and Sik. FOS brazing. 


USE THIS VALUABLE SERVICE 

Without cost or obligation, we'll send to your plant 
one of our co va of specially trained and widely ex- 
perienced field service engineers to help you deter- 
mine where and how EASY-FLO and SIL-FOS will 
simplify, improve, and speed up your metal joining. 


Chi- 
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de- 
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— Get any brazing output you need with 
the ALLOY PREPLACEMENT formula. 


The girl in the picture above easily brazes 33 gas 
aaa meter part assemblies per hour—every one gas- 
tight and with one-piece strength. It’s a typical 
example of the alloy preplacement formula in 









































_ action—the formula that makes brazing as simple Just contact our nearest office or agent and say when 
he, as abc and assures a steady you'd like him to call. 
a stream of soundly brazed 
nn parts. Get the full story about 
‘lec- a oan a ae H A i as Y Sa 2 A 4 | A P¢ 
‘gon ormuila in HANDY & HARMAN + 
a NEWS No. 54. Write for @yqgmmmmya 82 FULTON STREET - NEW YORK 38, N.Y. 
and a free copy today. eaayAy Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. 
7 Providence, R. |. * Toronto, Canada 
ye 
Sa Agents in Principal Cities 
soci- 
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first again with 


EFLON 


7-pin Miniature Tube Sockets, ideal wher- 
ever high or low ambient temperatures or 
frequency stability are problems. 


CHEMELEC 


HIGH PERFORMANCE 
TUBE SOCKETS 


Surface resistivity 3.5 x 10'3 ohms. 

Loss factor less than 0.0005. 

Dielectric constant 2.0 (60 cycles to 30,000 
megacycles). 

Serviceable at —150°F to +575°F with negligible 
change in critical electrical characteristics. 
Won't carbonize under arcing. 

0.0% water absorption (ASTM Test). 


Unaffected by extreme humidity, corrosive 
atmosphere or fungus. 


Non-flammable. 


Chemically inert—unaffected by oils, organic or 
inorganic acid, alkali or solvent. 


Allocation limits supply to projects with 
National Production Authority sanction. 


@ Write for catalog No. SO-428. 


T LO Ni PRODUCTS DIVISION 


UNITED STATES GASKET CO. 
617 North 10th Street, Camden, New Jersey 


CALENDAR OF MEETINGS 


July 2-4—Semi-Annual Meeting, 
The American Society of Heating 
& Ventilating Engineers, Portland, 
Ore. 


July 30-Aug. 2—Buffalo Conven- 
tion, American Electroplaters’ So- 
ciety, Statler Hotel, Buffalo, N. Y. 


Aug. 22-24—7th Annual Pacific 
Electronic Exhibit, Western Con- 
vention of Institute of Radio En- 
gineers, Civic Auditorium, San 
Francisco. 


Aug. 27-30—National Technical 
Conference, Illuminating Engi- 
neering Society, Hotel Shoreham, 
Washington, D. C. 


Sept. 10-14—6th National Instru- 
ment Conference and Exhibit, In- 
strument Society of America, Sam 
Houston Coliseum, Houston, Tex- 
as. 


Sept. 25-28—Fall Meeting, Amer- 
ican Society of Mechanical En- 
gineers, Hotel Radisson, Minne- 
apolis, Minn. 


ation for the Advancement of Science, 
American Society for Engineering Educa- 
tion, and Institute of Radio Engineers. 


Bailey Gets Hyatt Award 


The John Wesley Hyatt Award for 
distinguished achievement in plastics has 
been presented to James Bailey, vice 
president and director of research, Plax 
Corporation. He received a gold medal 
and one thousand dollars for his work in 
the successful extrusion of thermoplastics. 


Engineering Guidance Manual Issued 


A guidance manual intended for engi- 
neers who are advising young men in- 
terested in the engineering profession 
has been published by the Engineer’s 
Council for Professional Development, 
29 W. 39th St., New York. The manual 
explains how to organize advisory com- 
mittees to aid high school pupils in de- 
termining whether they are qualified for 
engineering. 


SMPTE Moves to Larger Quarters 

Headquarters offices of the Society of 
Motion Picture and Television Engineers 
has moved to larger facilities at 40 W. 
40th St., New York. 


Olson Heads Acoustical Society 

Dr. Harry F. Olson, director of the 
RCA Acoustical Research Laboratory at 
Princeton, N. J., has been elected presi- 
dent of the Acoustical Society of Ameri- 
ca for 1952. Dr. Olson, who received his 
academic training at the University of 
lowa, pioneered in the research and 
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RING 


The only 


Bins 


miniature ... where size and high rating 


snap switch come to terms with cost 


In no other small snap switch can you find the same ideal 
combination of important qualities. New design 
principles, found only in TYNISWITCH, permit high 
load switching in small spaces .. . and at minimum 
cost. These outstanding advantages are a pleasant 
surprise to designers heretofore compelled to use 
switches much larger or more expensive. 

You have your choice of a variety of standard 
stock models. Or TYNISWITCH engineers will 
develop new models for particular applications. This 
specialized service offers an economical solution to 
your most difficult switching problems. TYNISWITCH 
dependability has been firmly established by thorough tests. 


Take advantage of these new benefits. 
They’re your assurance of the best switch value for 
your money. Write for complete details. TYNISWITCH 
Division, The Sessions Clock Company, 

102 East Main Street, Forestville, Connecticut. 
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his useful and decorative cigar 

lighter made by The Santay Corporation, is pro- 
tected against accidental over-heating by an 
automatic release which is actuated by Chace 
Thermostatic Bimetal. A few seconds after the 
“Glow-Knob” is pressed into the socket, the glow 
from the heated element is reflected through the 
plexiglas knob. When it reaches the maximum 
safe temperature, the bimetal latch opens and 
the lighter snaps out, breaking the circuit. The 
glow tells your eyes, the “snap” tells your ears 
when the “‘Glow-Knob” is ready to go. 

The thermostatic bimetal is formed into a 
two-pronged latch (A). When the knob is pressed 
into the socket, the pronged latches catch on the 
flange at (B), thus holding the circuit closed 
between the contact in the socket and the coiled 
element (C). When the element reaches the correct 
glowing heat, the bimetal latch reacts, releasing 
its grip on the flange. Spring (D) breaks the 
contact with an audible snap. This mechanism 
completely eliminates the danger of burning out 
the element. 

Chace Thermostatic Bimetal is produced in 
29 types, in random coils, strips or in complete 
elements fabricated to customers’ designs. For 
complete information on the selection of the 
correct type for your new products, send for 
our 64-page booklet. 


W.M. CHACE CO. 


1608 BEARD AVE., DETROIT 9, MICH. 


Wright-Patterson Air Base 
Seeks Engineering Personnel 


A critical shortage of technical 
civilian help has been reported by 
the Air Force at the Wright-Pat- 
terson air base at Dayton, Ohio. 
The positions open include: elec- 
trical and electronic engineers spe- 
cializing in instrumentation, radio, 
wire communications and testing; 
general electronic scientists and 
specialists in instrumentation, mi- 
crowave communications and elec- 
tron tubes. Interested persons are 
urged to fill out form 57, applica- 
tion for federal employment, and 
mail it to Civilian Personnel Office, 
Wright-Patterson Air Force Base, 
Dayton, Ohio. Forms can be ob- 
tained at any first or second class 
post office. 


development of directional microphones. 
In 1949 he was awarded the John H. 
Potts Medal of the Audio Engineering 
Society. 


Ceramic Society Installs Head 

Howard R. Lillie, research physicist for 
Corning Glass Works, has been installed 
as president of the American Ceramic 
Society at the group’s 53rd annual meet- 
ing in Chicago. Mr. Lillie joined the 
organization in 1935. He is a Society 
Fellow and was chairman of the society’s 
glass division in 1948-49. 


Miller Gets AGMA Award 


The American Gear Manufacturers As- 
sociation has announced that Edward 
Whitney Miller is the recipient of the 
Connell Award for 1951. Mr. Miller has 
been with the Fellows Gear Shaper Co. 
since 1898, currently serving as its presi- 
dent. He held the office of president of 
AGMA from 1932 through 1934. The 
award was made in recognition of his 
leadership in developing sound principles 
in gear engineering. 


ASA Service Certificates Presented 

The American Standards Association 
has awarded certificates of service to 
members of its board of directors and 
standards council who have served more 
than a year. Among those honored were 
Maurice Stanley of the Fafnir Bearing 
Co., chairman of the board. 


Ben Nash Gets Design Medal 


The Medal for Achievement of the 
Industrial Designers Institute has been 
awarded to Ben Nash, fellow and past 
president of the IDI. He created the first 
electric signs installed on “The Great 
White Way,” and has done design con- 
sultation work on radios, air-conditioners, 
frozen-food cabinets, etc. 


Electrochemical Group Honors NBS 

At its recent convention, the Electro- 
chemical Society honored the National 
Bureau of Standards on. the occasion of 
the 50th anniversary of the latter or- 
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“Not a loose nut, bolt or screw after the 
race! Thanks to EVERLOCK, | was able to 
keep my eyes on the track 


instead of on the car.” Z We Ws J 


“| played safe and used EVERLOCK! They did a 
real job in holding the car together.” Mike Nazaruk 


“Under terrific vibration, there is nothing like 
EVERLOCK WASHERS.” Jack McGrath Manuel Ayulo 


AGAIN and AGAIN and AGAIN... , 


(FOR THE 12th CONSECUTIVE TIME) 


on the Wi NING CARS 
at (WOIANAPOLIS/ 


, 


WASHERS 


Two hundred times around the rough brick track... 
men and metal strained to the Nth degree... terrific speed 
... Super endurance —and the winners flash to victory! 





And this year, as for the past twelve consecutive times, 
each winning car in the great Indianapolis 500 Mile Classic 
was equipped and protected with Everlock Washers. 


Everlock’s exclusive features— wide chisel edges, combined 
with powerful spring tension —have long proved 

their outstanding superiorities under the most grueling 
conditions. They'll save you both production and 

service costs in your assemblies. 


THOMPSON-BREMER & COMPANY 


1640 West Hubbard Street e Chicago 22, Illinois 
In Detroit: Sam T. Keller Company, 2457 Woodward Ave. 
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Buying fasteners 
is no problem... .4F 


... your supplier has the 
contact facilities, know- 
how, production set-up— 
and a thorough-going inter- 
est in your individual order. 

Scovill offers you all four. 
Each order is custom tail- 
ored and gets special han- 
dling. We do not run “bin” 
stock—our production is of 
bulk lots only, shipped di- 
rect to the user. 


Have you tried Scovill service? 






SCOVILL 


Recessed Head Screws * Sems 
Tapping Screws * Standard 
Machine Screws * Special Cold 
Headed Parts 








VAVAA 


HUTA 
FAST 
\ ny STENERS 


industrial Fastener Sales, Waterville Division 
Scovill Manufacturing Co., Waterville 14, Conn. 






Montclair, N.J. ¢ Detroit « Wheaton, Ill 
Los Angeles ¢ Cieveland «+ San Francisco 
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ganization. A scroll congratulating the 
Bureau on its half century of scientific 
progress was presented to Dr. E. U. 
Condon, NBS director, by Dr. Charles L. 
Faust, president of the society, 






STANDARDS 





Equipment Makers Adopt Code 

The Gas Appliance Manufacturers As- 
sociation has announced the adoption of 
a “code of ethics” governing the stand- 
ards of performance and safety of gas 
equipment. Provisions include agreement 
to assign accurate ratings, to design for 
satisfactory performance and life, to use 
highest standards of safety and to furnish 
careful directions for users. 







ASA Publishes Standards List 

Ninety-nine new and revised standards 
are listed for the first time in the latest 
edition of the Price List of American 
Standards just published by the Amer- 
ican Standards Association, 70 E. 45 St., 
New York, N. Y. Listed are more than 
1180 standard specifications, methods 
of test, symbols and _ abbreviations. 
Important new standards mention- 
-d include a_ series on electric dis- 
charge lamps, electrical indicating in- 
struments, grounding-type attachment 
plug caps and receptacles, gear nomen- 
clature and definitions, and inspection of 
fine-pitch gears. 


Electron Tubes—Standard dimensions for 
electron-tube envelopes and bases are 
covered in 10-page standard C60.2-1949. 
Dimensions are shown on outline draw- 
ings which include: acorn, miniature, 
metal, metal-enclosed glass, locking-in, 
“GT” glass, “G” glass, and various other 
glass types. Copies may be obtained from 
American Standard Association, 70 E. 
45th St., New York 17, for $0.50 per 


copy. 


Grounding Type Attachment Plug Caps 
and Receptacles—Two-page ASA stand- 
ard C73a-1950 covers specifications for 
caps and single and duplex receptacles 
designed to be used for grounding pur- 
poses; rated at 15 amp 125 volts. Di- 
mensional drawing in standard gives 
arrangement and location of slots and 
contacts along with other pertinent in- 
formation. Available from ASA, 70 E. 
45th St., New York 17, for $0.25 per 
copy. 


TECHNICAL FILMS 


“Motors on Parade”—A 26-minute, 16- 
mm sound film in black and white, pro- 
duced for Delco Products Division of 
General Motors Corporation by the Jam 
Handy Organization, shows importance 
of the contribution of electric motors to 
the home, farm, transportation and _ in- 
dustry. Film also shows actual produc- 
tion, assembly, testing and _ inspection 
steps in making motors in a large in- 
dustrial organization. Star of film is 
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When you buy bushings, remember that Federal- 
Mogul rolled split-type bushings, precision made, 
can often save material, time and labor without 
sacrifice of performance standards. Uniformity and 
strength are obtained through controlled alloy 
quality and grain structure. 


Quality production for hundreds of uses can mean 
savings in your application. Made in a wide range 
of lengths and diameters and including oil holes, 


SINCE 
1899 


formed oil grooves, slots, cut-outs and standard or 
special seams. (For heavy duty, high precision or 
intricate shapes, we also manufacture a wide 
variety of cast bushings to almost all bronze speci- 
fications.) Ask your Federal-Mogul representative 
or write: 


FEDERAL-MOGUL CORPORATION, 11063 Shoemaker 
Detroit 13, Michigan 


Our six plants produce sleeve bearings in all designs and 
sizes; cast bronze bushings; rolled split-type bushings; 
bi-metal rolled bushings; washers; spacer tubes; precision 
bronze parts and bronze bars. 



















































































RELAYS 


















































“as specifie - 


Because all Leach Relays are quality 
engineered for dependable duty... 
they are specified first by leading 
manufacturers of industrial equip- 
ment of all types. If your equipment 
demands relays that are first and 
foremost, more dependable and 
longer lasting, specify Leach Relays 
... they're more dependable... per- 
formance proves it. Whatever your 
relay control problem... it’s a chal- 
lenge to Leach. Illustrated are but a 
few of the wide selection Leach 
provides industry, as standard 
equipment. 





RELAYS SHOWN ABOVE CAN BE SUPPLIED WITH VARIOUS 
CONTACT ARRANGEMENTS. WRITE FOR DETAILS. 


BETTER CONTROLS THROUGH BETTER RELAYS 
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bhsACEH RELAY CO. 


5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of U. S. and Canada 















































































Parker Fennelly who narrates the Delco 
story while playing the role of “Old 
Timer”. Film may be scheduled for 
showing free of charge to business 
firms, schools, civic and _ professional 
groups by writing Public Relations 
Dept., Delco Products Division, General 
Motors Corporation, 329 East First St., 
Dayton 1, Ohio. 


“Principles of Automatic Control’”—Pro- 
duced by the Instrument Society of 
America, 16-mm sound color film presents 
basic principles of automatic control. 
Movie consists of two reels with a total 
running time of about 55 min. Film 
covers fundamentals of automatic con- 
trol to operation of typical industrial 
processes and stresses proper selection 
of liquid level systems, pneumatic actu- 
ated control systems, etc. Component 
parts of control instruments are shown 
in operation and stepwise improvement 
in controller design is used to demon- 
strate cost cutting possibilities on 
typical industrial processes. Film is 
available for loan to ISA sections and 
educational institutions free of charge. 
A $5.00 maintenance handling charge is 
made to other societies and a $10.00 
per showing charge to companies. Film 
may be purchased for $500.00 from the 
Instrument Society of America, National 
Office, 921 Ridge Ave., Pittsburgh 12. 


BOOK REVIEWS 


National Electrical Code. Published by 
National Fire Protection Association, 
60 Batterymarch St., Boston 10. 415 
pp. $3. 


First complete revision of the National 
Electrical Code in three years, this 1951 
Edition contains many important changes 
throughout. One entirely new article on 
“Induction and Dielectric Heat Gen- 
erating Equipment” has been added. 
Since the code is used as a basis for 
safe electrical wiring and installations in 
most of the 48 states, it is vitally im- 
portant to design engineers of electri- 
cally operated products. Besides the basic 
code, the edition includes a 100-page 
compilation of extracts of the electrical 
provisions of more than 50 other Na- 
tional Fire Protection Association stand- 
ards useful in connection with the appli- 
cation of the Code. Also available is a 
pocket edition for $1 per copy; excerpts 
from other standards are omitted. 






Theory and Application of Industrial 
Electronics—by John M. Cage. Pub- 
lished by McGraw-Hill Book Co., 
New York 18. 290 pp. $4.75 


Although this book was written by a 
college professor (Purdue) as a textbook, 
it should be of value to practicing engi- 
neers who seek a theoretical background 
for electronic circuits encountered in 


other than the communications field. The 
book deals with circuit principles and 
establishes 


quantitative _ relationships 
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COUT parts can he 


Fabricated from these Vartex Products: 


Varslot Combination Slot Insulation 
(Paper and Bias-Cut Cambric) 


Silicone Resin Coated Glass Cloth and 
Tape 


@ Varnished Asbestos Cloth 


Varnished Cambric Cloth and Tape, 
Adhesive or Non-Adhesive 


Varnished Canvas Cloth 
Varnished Glass Cloth and Tape 
Varnished Silk Cloth and Silk Replace- 


ment 


@ Varnished Papers 


00000000000000000000008S SOS SSES SESS ESOSSSOSOSOSSSSSOSSSSO OSES OOOOSSOSOES 





SOOHHSSHESSSOSSSSSSSSHHSSHSOSSOSSOOSOE 





INSULATION 


MANUFACTURERS CORPORATION 


CHICAGO 6 CLEVELAND 14 
BP ull like 1231 Superior Ave., N. E 
ata) ada) 
CE ntral 6-7320 SU perior 1+ 2310 


Local Stocks Available 
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Vartex Varnished Insulation Parts 


Flying fingers don’t hesitate when they slip these 
exact-size parts into place. Their flexibility lets them 
quickly snuggle into every hollow, over every hump without 
tedious fitting. With Inmanco precision-made parts you 
can be sure of accurate fit and effortless conformance to 
irregular surfaces—higher assembly efficiency. 


You can be sure of maximum insulating value, too— 
because Inmanco-Fabricated Parts may be made from 
varnished straight or bias-cut cambric, canvas, asbestos, 
silk, woven glass, paper, paper-cambric combination, or 
silicone resin coated woven glass. Thus you can obtain any 
combination of dielectric strength, heat and moisture 
resistance, thinness, chemical stability, and other 
characteristics that will best meet your requirements. 


Inmanco Parts for use as coil and slot insulators, 
armature collars, phase separators, etc., can be fabricated 
to exact specifications in practically any size and shape. 
They are specified for aircraft controls and instruments, 
radar sets, motors, transformers, and various other 
types of military and civilian equipment. 


Get increased assembly efficiency and top insulating 
value with Inmanco Fabricated Vartex Varnished 
Insulation Parts. Vartex products may also be obtained in 


sheets, rolls, and tapes. Ask your nearest IMC office for 
full information now. 


DAYTON 2 MILWAUKEE 2 
120 W. Second St. 312 E. Wisconsin Ave. 
Phone Michigan 1391 Phone DAly 8-5359 


DETROIT 2 PITTSBURGH 22 
Harry R. Brethen 535 Smithfield Street 
15 Lawrence Ave. Phone GRant 1-7100 
Phone TOwnsend 8-2577 


*MINNEAPOLIS 3 PEORIA 

H. A. Holden, Inc. W. C. Johnson 
1208 Harmon Place 101 Heinz Court 
Phone Geneva 5353 Phone 2-7786 


TUNTOVIVCO +- fabricated. 





205 





Rh a es 


~ SPEED UP 
PRODUCTION 


LOWER 
COSTS 


IMPROVE 


PERFORMANCE 
WITH 


VARNISHED TUBING and 
SATURATED SLEEVING 


Here’s electrical insulation at its best — for commer- 
cial and military applications. Meets Specification 
MIL-W-3190. Features smooth bore for rapid snaking 
and fishing; is non-deteriorating and non-absorbent; 
resists wear, abrasion and impact to provide reliable 
performance under the most severe operating condi- 


tions. Especially suited for use where heat resistance 


is essential. 


Impregnated with specially formulated insulating var- 
nishes, Turbo selected braided cotton, rayon and glass 
sleeving provides maximum protection for leads and ; 
wire connections. Tubing and sleeving available from f 
stock in all NEMA (ASTM) grades. Special high dielec- / 
tric tubing available on request. 
Write today for literature and samples. Catalog fea- 


tures physical and electrical properties, colors, 
dimensions, packaging, and other technical data. fi 


Write 108 Valley Street, Willimantic, Connecticut ae ~~ / 


THE WILLIAM @:3:2:4. 5) AND CO., INC. 


INSULATING MATERIAL SPECIALISTS SINCE 1920 
WILLIMANTIC, CONNECTICUT, U. S. A., Telephone 3-1661 


<= TURBO Insulated Wires © Wire Markers ¢ Extruded 
ww ——- Tubing © Glass Sleeving © Saturated Sleeving * 
a Glass Tubing * Varnished Tubing ° 

mee Cambric Cloths, Tapes, Papers * Mica 


SALES REPRESENTATIVES IN PRINCIPAL Ciries 


) 
j 


through basic mathematical conceptions, 
but the book is not overloaded with 
equations nor too much calculus. Prob- 
lems are included at the end of each 
chapter. 

After discussing common factors such 
as grid control of gas tubes and amplifier 
circuits, the author deals with specific 
applications, such as regulators and ser- 
vomechanisms, electronic motor controls, 
timing circuits, resistance welder controls, 
and induction and dielectric heating. A 
section on dynamics of closed-loop sys- 
tems is the high point of the theoretical 
approach. Use of ignitrons and thyratrons 
as line switches—of current interest in 
duty-cycle motor control—is a chapter 
on a practical level. 


Corrosion of Materials — Published by 
ASTM, 1916 Race St., Philadelphia 3. 
128 pp. $2.25. 


The American Society for Testing Ma- 
terials has announced the availability of 
“Symposium on Corrosion of Materials 
at Elevated Temperatures,” special tech- 
nical publication No. 108. Although many 
of the investigations presented in the 
122-page booklet were stimulated by 
gas-turbine developments, the work is 
applicable to other high-temperature ac- 
tivities. A wide variety of engineering 
materials are studied, including mild 
steel, ceramics and many superalloys. 
Protective coatings and treatments are 
discussed, 


Descriptive Color Names Dictionary— 
edited by Helen D. Taylor, Lucille 
Knoche and Walter C. Granville. Pub- 
lished by Container Corporation of 
America, Chicago 3. 60 pp. $2. (Avail- 
able without charge to owners of the 
Color Harmony Manual, published by 
same source.) 


This dictionary is a supplement to the 
third edition (1948) of the well-known 
“Color Harmony Manual.” Purpose is 
(1) to list alphabetically and by hue 
descriptive color names commonly used 
in industry, commerce and the arts; (2) 
specify each color in terms of the Man- 
ual, which is based on the Ostwald 
system of color organization; and (3) 
systematize and give practical continuity 
to the organization of the names. The 
material is organized thus both by color 
names and by Ostwald hue diagrams. 
Secondary modifiers for color names are 
included, following each color name al- 
phabetically. 

For example, to ascertain the notation 
for “light olive gray” the user would 
look either under “O” for the olive 
colors or under “G” for the grays, and 
in either location would find this color 
identified as Ostwald hue 1% ge, for 
which a color chip is available in the 
Manual itself. Conversely, if the user 
of the dictionary wants to find the 
“market” equivalent term for the Ost- 
wald notation 1% ge, he will turn to the 
diagram marked “Hue 1%” and will 
find there that 1% ge is the equivalent 
of light olive gray. In some instances, 
more than one market term may apply 
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BRASS AND COPPER WIRE CLOTH 


Have you a “DO” order? 


When you need Industrial Wire Cloth or Strainer Cloth 


for a Defense Order, your nearest Chase Warehouse is the 
place to inquire for it. 


Chase Brass and Copper Wire Cloth is available in 
meshes from No. 2 to No. 100 and in varying gauges for 
a wide variety of industrial uses. The mesh is uniform and 
the wires double crimped to keep openings square and true. 


One of the 23 Chase Warehouses or the four Chase Sales 
Offices will give you full information on the type of wire 
cloth best suited for your production problem. Send the 
coupon below for free Chase book describing the full line 
of Chase Brass and Copper Wire Cloth. 


Chase e BRASS & COPPER 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
e The Nation's Headquarters for Brass & Copper 


Albanyt Chicago Denvert Kansas City. Mo, Newark Pittsburgh San Francisco 

Atlanta Detroit Los Angeles New Orleans Providence Seattle 

Baltimore Houstoat Milwaukee New York Rochestert Waterbury 
Indianapolis Minneapolis Philadelphia St. Louis (tsales office only) 


FS 22 S288 28S S228 S SSS SSS SSS SSS SSS SSSSSSSSSSS SS sees eseeeee8 
Chase Brass & Copper Co., Dept. EM751 
Waterbury 20, Conn. 
Please send me your FREE book on Chase Brass & Copper Wire Cloth. 
Name 
. Position 
FREE Chase Book lists mesh, 
<i . diameter of wire, per cent 
OU f ight and 
,oee ~*~ \ of open area, weight an 
an gsttetnuttt vy we other important data. 
\ \) 
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Build 
your own 


SPECIAL 
MACHINE (ae 
TOOLS ., ; : 


Bellows ‘Controlled-Air-Power” Devices plus standa@@d machine tool 
components and a little imagination do wonders im® meeting today’s 
hurry-up-production demands. ® 


For example. The Hedman Co., Chicago, makers of @ & E Check Pro- 
tectors, had this problem: Drill and tap two 4” hole@in a piece of brass 
rod stock. Nothing complicated about it. Any drill gress operator could 
do it. But 125 pieces per hour hand drilling and tapping wasn’t enough 
production. The Hedman Company needed at leastg600. The job could 
have been put on five drill presses. But where do yq@ get the operators? 
What about cost? e 

The Hedman Company solved the problem in thesame way thousands 
of manufacturers in all industry are solving simijgr problems. 


They designed and built their own drilling machige. Two standard drill 
press heads (one to drill, one to tap), two B@lows “Controlled-Air- 
Power” Feeds to feed the spindles, a Bellows gRotary Feed Table to 
position the parts. Today’s production? 650 pigces per hour average. 
With one operator. 


This story isn’t unusual. It’s typical of hundredg in our case history files 
. conclusive evidence that the only limit tg the usefulness of these 
- versatile, inexpensive Bellows ‘“Controlled-Air-Power” 
Devices is the ingenuity of tool engineers and pro- 
duction men. - 
May we send you the case p istory mentioned above 
(FF50-537) and a copy of $i new bulletin "Faster, 
Safer, Better Productio®'? t's worth reading. 
Address Dept. EM751. 


The Bellows co. 


AKRON 9, OHIO 
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| on Class H insulation, and (2) test data 


to a specific Ostwald hue notation—hue 
1% nl, for instance, is the equivalent of 
both “dark olive” and “olive drab.” 

The Mahual itselt contains some 943 
washable, removable plastics chips, each 
a separate color with its own Ostwald 
notation. Supplementary charts and ex- 
planatory text are included. Cost; $125.- 
00 including a leather case. 

(See “Fundamental Approach to Color 
in Design” by Isay A. Balinkin, ELEc- 
rRiCAL MANUFACTURING, October 1950.) 


Materials Engineering of Metal Products 
—by N. E. Woldman. Reinhold Pub- 
lishing Corp., N. Y. 18. 524 pp. and 
appendix. $10.00. 


Written for students and design engi- 
neers to correlate metallurgy of the ma- 
terial with engineering design. Emphasis 
is on metallurgical and mechanical proc- 
esses for fabricating castings, forgings, 
mill products, powder metallurgy parts, 
and joining, heat-treatment and machin- 
ing. Subject is covered under five head- 
ings: lightweight construction, mechan- 
ical parts, electrical parts, corrosion and 
high temperature, and testing of mate- 
rials. Section on electrical parts includes 
chapters on magnetic materials, electrical 
contacts, thermostat materials and _ re- 
sistance alloys; currently available ma- 
terials are described in some detail. It is 
evident the author has drawn freely on 
manufacturers bulletins; suppliers and 
trade names are given along with com- 
position for many of the materials men- 
tioned. Each chapter closes with a bibli- 
ography that includes references to 
manufacturers publications, published 
articles and technical society papers as 
well as other texts. Extensive appendix 
lists properties of many common mate- 
rials. 


Electrical Insulation—Its Application to 
Shipboard Electrical Equipment—By 
Graham Lee Moses. McGraw-Hill 
Book Company, Inc., New York 18. 
259 + viii pp. $5.50. 


Contemporary advances in insulation 
owe much to the requirements set up by 
the design of shipboard electrical ap- 
paratus. Modern naval design calls for 
increasing use of electrical systems at 
higher operating speeds, elevated tem- 
peratures and extremes of environmental 
conditions. Apparatus thus has to be de- 
signed for compactness, light weight, 
and maximum obtainable reliability. In- 
sulation has to be able to stand up to 
high temperatures, must reduce fire and 
toxicity hazards, and, of course, provide 
the necessary electrical and _ physical 
properties. The subiect covered by this 
book, though at first glance specialized, 
is actually of immediate interest and 
importance to the designer of any type 
of electrical and electronic equipment. 

Mr. Moses, as manager of the Insula- 
tion Development Section, Westing- 
house Electric Corporation, is eminently 
qualified to discuss this subject. He has 
attacked it in this book from two di- 
rections: (1) A summary of latest infor- 
mation on electrical insulating materials 
and methods of application, especially 
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ace SNAP -LOC 


TRADE MARK 


On These Five Critical Control Functions of 
Cleveland Tramrail Material Handling Equipment 


me Overhead Corrier with 
- Automatic Chip Handler 


Motor-Driven Overhead Track Switch Cut-Off 


Fast, accurate action—heavy-duty service—dependable, trou- 
ble-free operation—that’s the kind of performance Cleveland 
Tramrail Division of The Cleveland Crane & Engineering Co. 
demands of limit switches to control the automatic operation 


of its overhead material handling equipment. 


2 


Snap-Lock meets all these requirements—and more. Avail- 
able in a variety of types and sizes to suit every industrial 
application, each has the same famous exclusive Namco 
features: SNAP make and break, pure silver self-wiping con- 
tacts, positive on or off locking (can’t stop on dead center), 
separate sealed electrical and mechanical sides, hardened 
steel moving parts. No other limit switches can offer you 
equal safety and dependability under extreme service condi- 


tions. 


Re LA he 


170 EAST 131st STREET CLEVELAND 8, OHIO 


Overhead Carrier with u 
Cable Reel Grab 


Overhead Transfer Bridge 
Travel & Interlock Motor 














The complete range of 
standard Snap-Lock Limit 
Switches is illustrated and 
tabulated in Bulletin EM-50. 
Ask for your copy. 






























FOR PRECISION GLASS PARTS:-- 
y 











Flat, Bent, or Convex Shapes of heat-treated or tempered 


glass are our specialty. All parts are manufactured from flat 
glass—to your specification. 

















Whether you have a problem involving glass parts for a 
commercial product or one based on rigid military specifica- 
tion, we are qualified to help you. 














Heat-treated, tempered or hardened glass parts for: 











Clock & Timer Crystals Light Lenses 
Oven Doors Dials & Name Plates 
Radar Equipment Television Equipment 
Aircraft Accessories Instruments 





Photographic Equipment Medical Equipment 









Special Shapes for Instruments, Gauges, Household 
and Industrial Appliances; also Ceramic Printed Dials and Name Plates 






































2900 S. HALSTED ST., CHICAGO 8, ILL. 
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pear in coming issues . . . Electrical Properties of 











Glass-Fiber Paper . . . Application of Saturable 











Reactors with Feedback . . . Mechanized As- 











sembly combined with Miniaturization Tech- 














niques ... Properties and Applications for Rigid 











Vinyl Plastics . . . Effect of Line-Voltage Spread 











on Control Design . ... Circuits for Improving 











Thyratron Sensitivity. 
















































and maintenance information. Chapters 
headings will give a good idea of the 
coverage: Insulation Theory and Basic 
Concepts; Classes of Insulation and 
Properties of Insulating Materials; Se- 
lection of Insulating Materials and Con- 
structions of Coils, etc.; Apparatus As- 
sembly and Winding Problems; Varnish- 
Treating Processes; Testing Electrical 
Insulation, Coils and Winding; Preven- 
tive Maintenance Program. An excellent 
appendix lists available Navy insulating 
materials and provides general identify- 
ing information. Other useful data are 
tabulated. Text is well organized and 
adaptable to easy reference. 





Manufacturers’ 
Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELecTRICAL MANUFACTURING 
as your source. 


MAGNESIUM ALLOYS AND PROD- 
UCTS—Attractive 76-page, ring-bound 
booklet with aforementioned title gives 
history, production method and uses of 
magnesium alloys. Dowmetal alloys are 
listed, along with their product and 
process specifications. Extensive data 
are tabulated on the physical, mechan- 
ical and chemical properties of these 
alloys. Information given for the design 
of sand castings, permanent-mold cast- 
ings, die castings and extrusions includes 
the available grades, alloys, tolerances, 
patterns, inserts, dies, heat treatment, 
finish, etc. The sizes, weights and tol- 
erances for round rods, bars, standard 
structural shapes, tubing, sheet, plate 
and strip are furnished. Applicable sold- 
ers, protective agents and fluxes, and 
welding rod and fluxes are discussed. 
Eighteen pages of tables concisely sum- 
marize the data. Illustrations include 
pictures of sand and permanent-mold 
castings, die castings, bars, rods, tubings 
etc., and of formed magnesium parts. 
The Dow Chemical Co., Magnesium 
Div., Midland, Mich. 


“AN” CONNECTORS—Newly revised 
and comprehensive reference of Am- 
phenol “AN” connectors and fittings made 
to new specification MIL-C-5015. First 
8 pages of this 66-page manual are de- 
voted to illustrations of all available insert 
sizes and contact arrangements giving 
wire size, current and voltage rating. 
Each standard and special connector is 
illustrated and dimensions, electrical data 
and available insert arrangements are 
given for each shell style. An appendix 
includes an interpretation of the num- 
bering system and insert specifications. 
American Phenolic Corporation, 1830 S. 
54th Ave., Chicago 50. 
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(Advertisement) 


POWDER 
METALLURGY 


PARTS EFFECT OPERATING SAVINGS | 


Cost-conscious users of production 
machinery are becoming increasingly 
aware of the over-all savings made 
possible in the operation of machines 
equipped with “COMPO” and 
“POWDIRON” bearings and parts. 
Maintenance expenses are reduced, 
since in many instances “COMPO” 
and “POWDIRON” need no re- 
lubrication during the life of the 
equipment. When more severe serv- 
ice conditions do require re-oiling, 
the job is extremely simple—it is 
only necessary to bring oil into con- 
tact with the part. Even this simple 
attention is required only at infre- 
quent intervals. 


OTHER OPERATING SAVINGS 
The “COMPO” and “POWD- 
IRON” method of lubrication main- 
tains an oil film on the surface of the 
bearing or part at all times, thus pre- 
venting metal-to-metal contact. This 
feature reduces wear and prevents 
scoring of shafts. Bearing replace- 
ment is a very rare occurrence, and 
machine downtime is greatly re- 
duced. 


Electric drills equipped with “COMPO” bearings 
run smoothly and quietly, with minimum mainte- 
nance requirements. 


HOUSEHOLD AND BUSINESS 
APPLICATIONS 

While the average user of household 
appliances or business machines is 
less aware of operating costs than 
the industrial executive, the long life 
and simple maintenance of “COM- 
PO” ‘and “POWDIRON” are im- 
portant selling advantages in these 
types of products, too. 


The manufacturer can build these 
good-will features into his products 
at surprisingly low cost, since the 
powder metallurgy process is inher- 
ently economical, especially in high- 
volume runs. Information on “COM- 
PO” and “POWDIRON?” for spe- 
cific applications may be obtained 
from Bound Brook Oil-Less Bearing 
Company, Bound Brook, N. J. 
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Gael Andee anne os 
“COMPO”, and "POWDIRON”, 


BEARINGS AND PARTS 


«THE 6 OUTSTANDING 
ADVANTAGES OF 


“COMPO” and 
“POQWDIRON” are 


1. Low operating and main- 
tenance Cost 


2. Low installation cost 

3. High load capacity at 
high speeds 

4. Extreme quietness 

5. Efficient lubrication 

6. Low unit cost 


Constantly maintained oil film keeps both 
starting and running friction down. Replace- 
ments are virtually nil — relubrication is sim- 
ple, if needed! Incorporate “COMPO” and 
“POWDIRON” bearings and parts in your 
product designs — give your customers the 
cost-saving features they want. 


Cut costs yourself by using stock “COMPO” 
bearings wherever possible — write on com- 
pany letterhead for up-to-minute catalog. 





“COMPO” 





. 
“POWDIRON” 


* 
“BOUND BROOK” 
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eee A=-C¢ or D-C¢C eee multi-pole 
construction ...many more uses 
















Now you can get fast, positive, consistent operation on 
a wide range of load and control circuits .. . from the finest 
design of solenoid contactor on the market. 

This new Size O a-c contactor brings Ward Leonard’s 
line of solenoid contactors into the 15 ampere range. And 
it comes with as many as 5 poles. Double-break silver 
contacts may be interchanged to form normally-open or 
normally-closed contacts as desired. 

Operating coils are interchangeable with Size 1 con- 
tactor coils. Available also with d-c “power plants”. 

Write for Bulletin 4458. WARD LEONARD ELECTRIC 
co., 34 South Street, Mount Vernon, N.Y. Offices in 
principal cities of U. S. and Canada. 
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Safe Control of Packaged 
High-Intensity Steam Generators 


(Continued from page 81) 





regulator diverts an increasing amount of water away 
from the fuel servo into the by-pass return line. When 
the selected line pressure is reached, all the feedwater 
is by-passed and the NC contacts of the switch on the 
regulator open (in the alarm relay circuit). The servo 
returns to the.stop block and contacts A of its cutout 
switch open, de-energizing the fuel solenoid valve, cut- 
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Fig. 6—Modified circuit used with control switch on 
water by-pass regulator, showing use of selenium recti- 
fier in blocking and switching functions. 


ting off the supply to the sprayhead and shutting down 
the fire. Simultaneously contacts B on the servo cutout 
switch close, energizing the out-fire relay coil circuit. 
The motor continues to operate but no steam is gen- 
erated. 

When train line pressure drops, the by-pass valve in 
the feedwater regulator begins to close, permitting feed- 
water to flow through the hydraulic servo. The cam 
plate moves off the block, as in starting up, cutout 
switch contacts A close, fuel solenoid is energized and 
fuel flow resumes. Cutout switch contacts B open to de- 
energize out-fire relay and start the time-delay to permit 
the stack switch to take over at the end of the period. 
Servo switch contacts B in the alarm relay circuit also 
open, and from one to several seconds later the water 
by-pass regulator switch contacts close in this circuit 
also. 

Smaller size generators rely more on mechanical con- 
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Fig. 7—Photoelectric control applied to industrial type 
steam generator operating off 220-volt 3-phase line. 


trols and less on electrical. By differential expansion 
members, for instance, steam temperature can be made 
to cut off the fuel supply when the chosen setting is 
exceeded. In this case, the motor continues to run and 
water is circulated through the tubes. 

Feedwater by-pass regulators can be purely me- 
chanical (steam pressure vs spring pressure) or can 
incorporate a double-throw electric switch to obtain 
coordination with other electrical control functions. The 


action of the switch ties in directly with the cutout | 
switch on the servo fuel control with the aid of a | 
selenium rectifier which blocks in one direction. Fig. 6 | 


shows an elementary diagram of such a control circuit. 
Contacts A and B of the servo are reversed from Fig. 3. 


With the servo control “‘on the block” (no water flow- | 


ing) contacts A are open and B closed. When line steam 
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LITTLE LAMPLIGHTER 
PACKS BIG WALLOP 


with help of Ward Leonard’s 
“Mighty Midget” 


The “lamp-lighter” is an automatic photo-electric con- 
trol for street lights. 

The “mighty midget” is a Ward Leonard heavy-duty 
midget relay. 

The control manufacturer had space limitations, but 
needed high current capacity. The relay has high capacity 
and is small. 

Customer reports “excellent results—no sacrifice in 
performance due to smaller size”.* 

That’s Ward Leonard “result-engineering”—problems 
turned into perfect performance by the proper selection 
or adaption of electric controls. Write for relay catalog. 
WARD LEONARD ELECTRIC CO., 34 South Street, Mount 
Vernon, N. Y. Offices in principal cities of U. S. and 
Canada. 

*Tabet Manufacturing Co., Norfolk, Va. 
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Distributor head molded | 
by Mack for Scintilic 


Division of Ben- 





‘. q 


Specify Mack with confi- 
dence for all plastic molding 
requirements. One of the 
original plastic molders, 
Mack experience dates back 
over three decades to the 
beginning of the industry. 
From design to final inspec- 
tion, Mack Molding methods 
are keyed to meet industry’s 
varied needs. Complete ser- 
vice—from blueprint to finish 
— features deliveries to meet 
assembly line schedules. 
Inquiries will receive prompt 
attention; address Mack 
Molding Company, Inc., 
Wayne, New Jersey. 





MOLDED 
EXCELLENCE 


OVER 30 YEARS 
OF MOLDING SERVICE 
TO INDUSTRY 
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—INCLUDING 


precision 


molded parts 


FROM 3 COMPLETE PLANTS 
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pressure is satisfied, the normally closed contacts of the 
water by-pass regulator switch open. Here the rectifier 
comes into play to maintain the line relay coil energized 
(motor running) through contacts A of the servo con- 
trol, which is not yet down on the block. A few seconds 
later the servo cam plate is on the block, contacts A 
open, de-energizing the line relay coil and the fuel sole- 
noid valve to shut down the plant. When the line pres- 
sure drops sufficiently the NC contacts of the by-pass 
regulator switch are restored and the motor is re- 
started through the line relay. Fuel is admitted to the 
sprayhead as soon as the servo cam moves off the block 
and allows its cutout switch to re-energize the fuel 
solenoid valve. 

These smaller units use fuses instead of circuit 
breakers to protect control panel circuits. Control switch 
has three positions as before but only three contacts 
instead of eight. Motor converter and drive motor are 
combined and there is only one line relay contact to 
start the motor, which is mounted horizontally. Starting 
resistor shunt relay is actuated through a timing pilot 
relay circuit as before. 





Photoelectric Control 


A complete line of industrial modulated steam gen- 
erators are also designed to operate off a variety of a-c 
‘ine voltages. They use photoelectric control of the fire. 
Fuel and water pumps and blower are driven by a 5-hp 
squirrel-cage induction motor. The photocell control 
takes over the duty of the no-fire stack switch. On the 
Model 4630 generator, the control switch, Fig. 7, has 
two operating positions—Fill and Run—with a push- 
button as a starting switch. The motor is started 
through a line relay which is energized for 10 sec 
through an outfire time-delay relay until the photocell 
control can take over. The latter acts through a sensi- 
tive relay which is energized from an amplified and 
rectified current from the photocell which conducts 
when flame is present. Each time the unit is started the 
photoelectric control is checked to insure it is in proper 
working order. This is done by an interlocking time 
delay and safe-start relay circuit. The time relay is a 
thermal-bimetal type which is energized through NC 
sensitive relay contacts and, after the timing period, 
energizes the safe-start relay which sets up a “stick” 
circuit. If the photoelectric control has failed in an un- 
safe condition, the TD relay cannot be energized and 
the SS relay stick circuit will not be set up. Therefore, 
the unit cannot be run longer than the outfire timing 
period until the failure has been corrected. 

During the last fourteen years photoelectric con- 
trols have been installed on railroad steam generators 
three times and taken out three times because these 
controls have not been able to take the rugged operating 
service of diesel locomotives. As of this writing about 
a dozen experimental photoelectric controls are being 
tested over the country. These test controls were all 
designed and made by Vapor Heating Corporation and 
seem to be working out all right. Steam generators for 
industrial use are now equipped with commercially 
available photoelectric controls. 

All the other safety controls are incorporated on the 
“stick” circuit, but the cutout switch on the fuel servo 
is omitted. OOO 
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eee gives you 


Stronger Permanent Magnets 


INDIANA HYFLUX Alnico V 
develops the highest energy-product 
of any magnet material—an average 
of 514 million BHmax or more, with 
5¥%4 million guaranteed. Think what 
this can mean to you in greater 
strength and smaller size, especially 
since HYFLUX—a premium prod- 
uct—costs no more than regular 
Alnico V. 


Everything in Magnets 
—from Design to Delivery 


INDIANA Permanent Magnets are 
component parts of so many mech- 
anical and electrical devices because 
they’re compact, easy to install, de- 
liver uniform high energy without 
wires, heat, or operating parts. As 
the world’s largest magnet maker, 
INDIANA points with pride to more 
than 30,000 different applications— 


SPECHALES TS | 


includingradar, sonar, rangingequip- 
ment, aircraft magnetos, proximity 
fuses, guided missiles, communica- 
tion, and a host of other uses. This 
broad experience is yours without 
cost when you call in INDIANA. 


Greater Production 
—now, when you need it! 


INDIANA, sole maker of HY FLUX, 
makes permanent magnets exclu- 
sively—all materials, all shapes, all 
sizes. During the past eighteen 
months, production facilities have 
beenexpanded 50% to meet the grow- 
ing demand. For your present needs 
and those of the future, let’s get our 
engineers together. INDIANA de- 
signing and unified service save you 
time and money. 


e Many types and sizes of INDIANA HYFLUX Per- 
manent Magnets are availcble for your immediate 
experimentations. Ask for new Stock Magnet Catalog 
No. 11. For magnet design information, ask for free 


Magnet Manual No. 4G-71. 


“PACKAGED NS Gh Se cele ad BR Sool 


VALPARAISO, INDIANA «© «© © Sales Offices Coast to Coast 
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NEW 
ELECTRIC 


PRODUCTIMETERS 








“CS” and “Y” 
ELECTRIC 
PRODUCTIMETERS 
The answer to all 
electric counting 
requirements 









Two Companion Counters . . . Two Sizes . . . 
Hi-Speed ... Accurate... Long Life...Totally Enclosed 


Speeds of 1000 counts per minute. Both counters give 
maximum readability. Design fits all mounting conditions 
+ + + panel mounting or base mounting. Hardened steel 
working parts for long life and dependability. 


New type case for compactness, rigidity, and protec- 
tion against dust and moisture conditions. Operate accur- 
ately over wide current fluctuations. 


write for | DURANT MANUFACTURING CO. 


“New 1962 N. Buffum St. 162 Orange St. 
Electrics” | Milwaukee 1, Wis. Providence 3, R. |. 
Bulletin Representatives in Principal Cities 


PRODUCTIMETERS 
ane Le Count Everything ) 





For 36 Years ....a Dependable Source for 


SPECIAL STEEL WASHERS 





We are equipped to furnish several thousand sizes, 
shapes and forms 9/32” to 8” O.D., gauges No. 28 to 3/8”, 
depending on outside diameter. 

Washers can be furnished in various finishes including 
ELECTRO-PLATING, GALVANIZING, PARKERIZING, 
CYANIDE HARDENING. 

Delivery from stock on Standard and S.A.E. Washers 
and Riveting Burrs. 


JOLIET WROUGHT WASHER CO. 


JOLIET, ILLINOIS 









Vacuum Tube Sockets 
for Industrial Equipment 


(Continued from page 77) 





| variations due to tool wear. Defects such as the break- 
| ing off of the center shield, high tube insertion pressure, 
failure of sockets to take a tube and excessive burrs on 
| socket mounting holes and parts have been due to tool 
wear. The connection between the tube pin and the 
socket contact must be ample to handle the current 
which in the case of some tube filaments is considerable. 

In conclusion it may be said that while vacuum tube 
sockets appear to be standard items that can be easily 
selected from a catalogue, experience shows that there 
are many factors affecting the final cost of the equip- 
ment utilizing the sockets. Proper selection of the most 
satisfactory socket for a given application is not always 
a simple matter, but one requiring an exercise of con- 
siderable judgment. oo0g 


| 
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Earlier Articles on Electronic Components 


In a continuing editorial program of presenting current 
design data on components for electronic circuits, the 
following articles have appeared in earlier issues of 
ELECTRICAL MANUFACTURING. The more recent articles 
were reprinted in complete form for convenience in 
filing; titles still available as reprints are listed in Feature 
Article Reprints on page 178. Readers may secure 
copies as long as the supply lasts by using the postpaid 
| return card in the Reader Inquiry Facility on page 167 

of this issue. 


Mechanism of corona potentially present in all high- 
voltage circuits, and three design methods for pre- 


| Corona Suppression Methods, June 1951, page 125. 
| vention. 
| 


Fixed Capacitors for Electronic Circuits, May 1951, page 
100. Trends in development of improved capacitors, 
and design factors in selection of the best type. 


New Developments in Fixed Resistors for Electronic 
Applications, April 1951, page 118. Space-saving low- 
cost stable resistor needed today is closely approached 
in research sponsored by Signal Corps. Characteristics 
of deposited-carbon, metal-film and borocarbon re- 
sistors. 

Crystal Rectifier Performance Evaluated, March 1951, 
page 104. Germanium diodes compared with ther- 
mionic and metallic rectifiers for low-voltage applica- 
tions outside the communication field. 


Unitized Electronic Design and Construction Techniques, 
February 1951, page 78. Based on a study made by 
Stanford Research Institute for ONR. Advantages and 
limitations of unitized design and a number of typical 
examples using preformed or printed circuits, hermetic 
assemblies and embedment. 


Reliable Electronic Equipment, January 1951, page 107. 
Report of ONR investigation on components, design 
and mairttenance for longer life; with emphasis on 
the contribution of printed circuits. 

Miniaturizing the Tantalum Capacitor, December 1950, 
page 82. Design story behind the development of a 
reliable unit delivering 4 mf (at 60 volts) in less than 
0.1 cu in. 

What About Electrets? December 1950, page 96. An 
outline and discussion of research and development to 
date, with an annotated bibliography. 

How to Extend the Life of Electron Tubes, November 

1950, page 108. Circuits designed to cushion shocks; 
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HEINEMANN 


MAGNETIC CIRCUIT BREAKERS 


“HEINEMANN Fully Magnetic 
RCUIT BREAKER shown above 
solutely dependable at all times, 
tdless of surrounding tempera- 

manded in this installation, 

trips INSTANTLY on 
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Western Electric Company 
Splice Vulcanizer 
showing upper mold 
in raised position 
HEINEMANN “SAFELET” 7 
containing Auxiliary 
Circuit Breaker 
a eae <— Upper 
Mold 


\ Lower 


Mold 


‘ HOW IT WORKS 


d for salvaging short lengths of drop wire, this machine 
» use of the HEINEMANN Fully Magnetic CIRCUIT 

; iis the mold is closed and the temperature reaches 
heat, a th-rmoswitch located in the lower mold 

re into the Grcuit a resistance, which is in 
heaters. This. reduction in resistance increases 

it exceeds the rated value of the circuit 












| marginal checking circuits and operating practices that 


reduce rate of failure. 
ELECTRIC Plug-In Electronic Construction Solves Maintenance and 


Space Problems, September 1950, page 105. New 
HOISTS technique for assembling electronic components fea- 


turing a new type of connector. 





















Hermetically Sealed Components for Industrial Control, 
July 1950, page 110. Survey of available components 
en that prevent failure caused by climatic conditions. 

Miniaturization—Crux of Contemporary Product Design, 

June 1950, page 86. How unitized package, inter- 

changeable module, printed circuits, new materials and 

production methods are reducing size, weight, com- 
plexity and maintenance. 


Application of Low-Loss Plastics, May 1950, page 80. 
Evaluation of design significance of dielectric prop- 
erties; new trends in low-loss materials; properties 
are tabulated. 


Transducers—Sensing Elements for Servos, April 1950, 
page 88. Seventeen types of sensing units for con- 
verting position, motion or pressure into electrical 
signals for servo operation; applications for movable- 
core transformers. 
















Progress in Synthetic Mica, March 1950, page 99. Com- 
prehensive report on the status of coordinated research 
| projects aimed at large-scale commercial production. 


Dissipating Heat in Electrical Devices, January 1950, 
page 70. Formulas and data for calculating heat loss 
by conduction, radiation and connection. 


Magnetic Ferrites—Core Materials for High Frequencies, 
December 1949, page 86. Properties and applications 
for metallic oxide magnetic materials. 


Multiple-Circuit Connectors, September 1949, page 98. 
Survey of available types of plugs and receptacles to 
reduce wiring, assembly and maintenance costs. 










Cold-Cathode Glow-Discharge Tubes, July 1949, page 92. 
Advantages and limitations of these tubes as control 
circuit elements; suggested applications. 


if 






riod of years Doerr : oy J : 
oan noe boon om reliable Basic Circuits for Metallic Rectifiers, June 1949, page 
power source for Harnischfeger 100. Design guidance in selection of proper type of 
44 Corporation’s well known Zip- circuit and correct application for low-voltages. 
“ANA Lift electric hoist—an outstand- 


Some Limitations of Electron Tubes, March 1949, page 
ing materials handling tool that | 


increases production, and saves time and labor in indus- 
tries throughout the country. 


Doerr Motors, built by Electro Machines, Inc., are used 


88. Three amplification methods for overcoming inher- 
ent limitations of electron tubes in low-voltage isolated 
input circuits. 















eateries Bad eae al dln Retereees aemilain., And many other articles in earlier issues. For a list of 
a See va s. The ae Se of using these motors published articles on printed circuits alone, see bibliog- 
deserve your investigation. raphy in April 1951, page 142. 


Constructing Nomographs 












If you have (Continued from page 101) 
a particular motor problem 


please let us hear from yovw. 









| The S scale can be graduated from 1 to 100 and 
points of equal value connected with the FR scale to 
serve as guide lines. Also, the / scale can be completed 

NORTH THIRD STREET | and one point on the W scale located using the original 
FROM 1/20 CEDARBURG, WISCONSIN | formula. The W scale for iron can be calculated as 


co 2 HP. shown on the previous examples. In a similar manner, 


by calculating one value for copper the other half of 
MACHINES, INC. 





*TRADE MARK 












the W scale can be located and completed. As can be 
seen, there is a slight shift between the values for 
copper and iron. 


Given D = 7 in., d = 3 in. and / = 5 in,, lay a 
straight-edge through points 7 and 3 and mark inter- 
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Specifications 
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NOT JUST A BALL 
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10 reasons why your best bet in 


bearings is TIMKEN’ 


| Rib of cone maintains 

* roller alignment, pre- 
vents skewing, assures maxi-™ 
mum bearing capacity. 


Generous radius i 
mits greater shaft # 
strength. 


"9 Available in 26 differ- 
w ent types. 


4 Precision manufac- 
tured. Available with 
runout tolerance of only 

seventy-five millionths of an 
inch (.000075"). 


m Soft steel cage separates 
rollers, prevents scuffing. 


THER tapered roller bearings may Jook like 

Timken® bearings. But there is no other 
tapered roller bearing which gives you as many 
important advantages as you get with Timken. 


Ten of these advantages are listed above. They 
all stem from the fact that the Timken Company is 
the foremost producer of tapered roller bearings 
and leads in (1) advanced design, (2) precision 
manufacture, (3) rigid quality control, (4) special 
analysis steels. 


Be sure that every tapered roller bearing you use 






NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER © 





Case-hardened surfaces 
resist wear. 


at Micro-inch surface 
finish makes friction 
"negligible. 


$3 Available in 5850 sizes. 


9 Made from Timken fine 
alloy steel for long bear- 


ing life. 


10 Tough inner core 


resists shock. 





carries the name ““Timken’”’, the trade-mark of The 
Timken Roller Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. Cable ad- 
dress: ““TIMROSCO”. 


TIMKEN (UB 


TAPERED ROLLER BEARINGS 





BEARING TAKES RADIAL ©) AND THRUST ~~€)~- LOADS OR ANY COMBINATION 4). 
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SIMPLEX 


ee ee 


ati AND CUTTERS 


e CLEAN CUTTING 
e@ PRECISION STRIPPING 










e FAST WORKING 
e EASY OPERATING 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a com- 
plete and clean stripping of insulated covering with 
single pull of handle. This engineering achievement 
also insures a permanent precision adjustment to all 
types of wire and cable in its capacity range until 
readjustment is desired. The Model S-30C will ac- 
commodate all cables up to 34” dia., stripping clean 
without scratching, marring or in any way injuring 
insulation of internal wires (Model S-130) available 
for cable up to 1” diameter also indispensable for 


stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. 


Ask for your copy of new Bulletin 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
COOLS ©  Dte:s STAMPINGS SPADE BOLTS 


3136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
EL CT AT A EIST NA ATT 


New Model 50 ELECTRICAL 


TROUBLE SHOOTER 


@ Measures A.C. and D.C. 
Voltages, A.C. and D.C. Cur- 
rent, Resistances, etc. 


@ Will measure the current 
consumption while the appli- 
ance under test is in opera- 
tion. The appliance or utility 
may be plugged directly into 
the front panel receptacle. 
A special pair of insulated 
clip-end leads is included 
for motors, etc. 








— | 













@ Incorporates a sensitive 

direct-reading resistance 

range which will accurately 

measure all resistances 

commonly used in electrical 

appliances, motors, etc. This range will enable continuity 
checks and tests for shorts and opens. 


@ Will test thermostats, lamps, tubes, fluorescents, all 
fuses, condensers, field coils, fans, heaters, washers, 
soldering irons, melting pots, air-conditioners, ballasts, 
lighting systems, electric ovens, solenoids, circuit breakers, 
also all motors — single phase, multi-phase, universal, 
squirrel cage, induction, in fact every type of motor from 
fractional H.P. to 2 H.P. 


Handsome round cornered molded bakelite case ‘3 3” 
oo ” ” 


3% x 5% x 2%, . Complete with all test leads 
and instructions. 


SUPERIOR ELECTRONIC CO., INC. 
Dept. E 227 Fulton St., New York 7, N. Y. 
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section on F& scale; follow guide line or nearest guide 
line to the S scale. From there lay straight edge through 
point 5 on / scale. Intersection on W scale will give the 
weight, in this example, 44 Ib for iron and 50 Ib for 
copper. 

It can be seen that the construction of nomographs is 
relatively simple and little more than elementary algebra 
is involved. For those who wish to pursue the subject 
of nomographs further and particularly for nomo- 
graphs for equations of higher order, the selected texts 
below may be of assistance. OoO0d 
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Fhp Induction Motors Made 
in NEMA Standard Frames 


(Continued from page 97) 


built to NEMA dimensions, many manufacturers will 
be able to supply motors that are interchangeable phys- 
ically and electrically at a competitive price. 

These standard motors should be applied wherever 
possible to avoid the high cost of special designs. Most 
of the manufacturers are equipped with engineering de- 
partments that will cooperate with the user in making 
a proper selection of type, size and rating of the motors 
necessary for his applications. OOO 
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Another development using 


B. F. Goodrich Chemical Company raw materials 


a 


—_ geophysical cables on the truck 
are used to hunt for oil. Wires are 
connected to vibration detectors at reg- 
ular intervals. Charges are exploded un- 
derground and the results recorded on a 
seismograph instrument on the truck to 
determine the presence of oil. 


These geophysical cables are Geon 
jacketed and if there ever were a use that 
fitted Geon’s many advantages, it is this 
one! The cable is reeled out through 
underbrush, swamps, under water, over 
rocks or desert sand and up and down 
mountain sides. Because it is hauled and 
dragged over all kinds of terrain, it must 
be tough and abrasion-resistant, ready 





for use over and over again. 


It must also be moisture and water 
proof and hereagain Geon comes through 
brilliantly. It must always be flexible, in 
ice-cold climates or tropical desert— 
another advantage of Geon polyvinyl 
materials. These cables must be brightly 
colored for coding and easy pickup in 
heavy brush. 

Geon takes any color well—and it 
“takes” all kinds of punishment. For 
Geon materials resist heat, cold, weather 
and wear—gas, oil and many chemicals. 
Geon’s many advantages make it ideal 
for scores of civilian and defense uses. 
Demand now exceeds supplies, but 





B. F. Goodrich Chemical Company 
does not make this cable. 
We supply only the raw materials 
for the insulation and jacketing. 

+ 


Geophysical cable made by Vector 
Mfg. Go., Houston, Texas. 





limited quantities are available for de- 
velopment work. For technical assist- 
ance, please write Department GE-7, 
B F Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
In Canada: Kitchener, Ontario. Cable 
address: Goodchemco. 





GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 


GEON polyvinyl! materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers e HARMON organic colors 
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INTERLOCKING DEVICES 


tf RODALE 


Got a wire connection problem on indus- 
trial equipment? New TURN-TYTE Cord 
Connectors, Caps and Receptacles are 
your answer! 


YOU SAVE TIME 


-.. Slight turn locks them TIGHT! 


TURN-TYTE 2-Wire Cord 
Connector Body. Two pieces 
of molded bakelite, with 
armored base and cord clamp. 
Bronze contacts mounted on 
'), brass terminals assure positive 

) heat-free conductivity. Metal 
straps and armor coated to 
resist rust and corrosion. 
Available in 10-15 amps—Cord 
hole .500; O.D. 1%” (#2100) 
and 20 amps—Cord hole .625; 
O.D. 1%” (#2200.) 


YOU SAVE MONEY 


... they‘re fully INTERCHANGE- 
ABLE with other makes! 


TURN-TYTE 2-Wire Ar- 
mored Cap with cord clamp. 
Bakelite with bronze contacts 
and brass terminals. Available 
in 10-15 amps—Cord hole .500; 
O.D. 1%” (#1206) and 20 amps 
—Cord hole .625; O.D. 1%” 
( #1226.) 


YOU SAVE TROUBLE 


- +» they’re PRECISION- MADE— 
Underwriters’ Listed! 


TURN-TYTE 2-Wire Single 
Receptacle Bakelite. Accom- 
modates all polarized and non- 
y polarized caps and standard 
, single outlet plates. Available 
» in 10-15 amps (#1020) and 20 

amps (# 1220.) 


Discover the safety, economy and dependabil- 
ity of the new TuURN-TYTE Interlocking Devices 
..-and you'll never settle for anything less. For 
catalog and complete details, write Dept. EM-1 

Sold Only Through Leading Wholesalers 

If your wholesalers cannot furnish you with 
TURN-TYTE devices, we will be pleased to send 
you names of suppliers in your area who can fill 
all your RODALE needs. 


RODALE 


me} MANUFACTURING CO., INC. 
S EMMAUS PENNSYLVANIA 
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A Practical Approach 


to Color in Design 
(Continued from page 87) 


with southern exposure. Panel is supported at 10 deg 
from the vertical. Visua! inspections and spectrophcto- 
metric color curves of both exposed and covered sections 
of the panel are made at following intervals after the 
original test: | day, 1 week, 1 month, 2, 4, 6, 9 and 12 
months. Comparisons are also made with the fresh test 
panels obtained each week. 

Before leaving the appliance group, the well-estab- 
lished use of colors in radio receivers, particularly the 
portable type, may be noted. Quite a few manufacturers 
have adopted color schemes for their complete portable 
lines with the colors integrated into the overall styling. 
Psychological factors have been invoked in some se- 
lections, with specific color combinations designed to 
appeal to certain age groups. (3) 

Instrument manufacturers have generally lagged in 
the planned use of color, sticking pretty closely to 
traditional nondescript grays or blacks. But an excel- 
lent example of how conservative colors traditional in 
the instrument field can be integrated into a planned 
color scheme is shown by the current line of RCA Vic- 
tor portable test instruments. The selection of colors and 
finishes ranked high in the redesign project initiated 
after the end of the last war. Overall objectives were: 
distinctive styling; uniformity in size and appearance ; 
and adaptability for rack-mounting. 

A design team, consisting of appearance stylists, pro- 
duct design engineers and the standardizing department. 
working with the sales group, finally developed a dark 
cobalt-gray metal-luster enamel and a corresponding 
hammer-type finish as the basic elements in the color 
scheme. Appearance, functional and psychological rea- 
sons for the selection were: (1) Since the color was 
neutral, it would harmonize with practically any shop 
background as well as the color-finish of other equip- 
ment. (2) Service-wise, it showed much less dirt and 
grease than other colors considered. (3) It was a 
“business-like” color; gave the user the feeling of a 
serious and important job in hand. 

With this as the basic scheme, other color elements 
were developed: Urea-formaldehyde plastics control 
knobs in matching colors; clear acrylic meter cases, 
masked with opaque cobalt gray ; and contrasting satin- 
finished aluminum panels. The color scheme was ex- 
tended to the bench rack, with satin aluminum frame 
and dark cobalt-gray sides. (Fig. 3, page 83.) 

The RCA Victor styling division mixes its own 
colors and sprays them on chips to provide standards 
for the particular product being designed. All colors 
used are standardized through the company’s standard- 
izing division, which supplies the factory as well as 
vendors with the color chips identified by RCA num- 
bers. Munsell or other standard notations are used 
where outside specifications call for them. 

Electromedical instruments and equipment form 
another field where color is receiving growing recogni- 
tion. The psychological effect on the patients in a doc- 
tor’s office of cheerfully colored, trim-looking equip- 


ELECTRICAL MANUFACTURING 


JULY 1951 


Ye 


TT sD: wens NCE 
co . 


grost© 


e and ail 


in this 


OUR 103rd YEAR 
1848 - 1951 


COPPER 


HUSSEY 


BRASS 


C. G. HUSSEY & COMPANY 


(Division of Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 


7 Convenient Warehouses to serve you 


PITTSBURGH, 2850 Second Avenue * CLEVELAND, 5318 
St. Clair Avenue « NEW YORK, 140 Sixth Avenue «+ 
CHICAGO, 3900 N. Elston Avenue + ST. LOUIS, 1620 
Deimar Bovievard * PHILADELPHIA, 1632 Fairmount 
Sheet... Strip... Coils... Avenue « CINCINNATI, 424 Commercial Square 
Fabricated Products (Rods... 
Wire... Tubing... Nails) 


























































































































































































Another in @ Series of 
Recent Developments 


Controlled by 
2 D-C Polarized Relays 


You know the fundamental values of Remote Control 
Switches: for example, high bay lighting control; instant 
remote disconnect of power lines; elimination of heavy 
multiple feeder lines. 


This picture shows a variation in the many uses to which 
the ASCO Bulletin 920 Remote Control Switch is being put. 
Its principal application is in taking care of extremely long 
distance control using telephone lines for control. 


Mounted on the panel with the switch are two D-C Polar- 
ized ASCO Relays whose function is to open and close the 
Switch. Telephone conductors can be used to energize these 
polarized relays. Only the relay polarized to the transmis- 
sion line will energize. When the polarity of the transmis- 
sion line is reversed, the other relay will energize. For 


added safety, mechanical interlocking between the relays 
is provided. 


This Bulletin 920 ASCO Remote Control Switch is rated to 
its full capacity with tungsten gas-filled lamp load and is 
available in capacities from 30 to 200 amperes and up to 
550 volts A-C, 

We'll be glad to send you complete in- 
formation on this and other ASCO Re- 
mote Control Switches. But, better yet, 
4 why not let our engineers help work out 
-Antnee the best control system? 
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a Contr Suit 


Automatic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 





ment is obvious. An interesting application of color 
to a G-E X-ray machine is detailed separately, page 86. 

Do the case histories cited so far indicate that color 
is used widely throughout the electrical manufacturing 
field on a planned, engineering design basis? It would 
be misleading if this impression were given. For it is 
not the case. Both industrial stylists and design engi- 
neers have far to go before the use of color in product 
design reaches this level. Problems of mass production, 
unit costs, fear of offending long-ingrained trade cus- 
toms, these and other factors frequently interdict the 
use of color where such use is eminently indicated both 
by appearance and functional considerations. 

It is equally important to emphasize that this dis- 
cussion does not advocate the promiscuous use of color. 
For, obviously, color may be out of place in many pro- 
ducts. Or it may be applied haphazardly merely for 
some putative sales value with no basis in good styling 
or sound function. Take as an example a kitchen range 
finished in a fiery red: While a superficial consumer re- 
action might find this appealing as “cheery,” actually 
what color could possibly be more inappropriate for a 
cooking appliance? Yet the concept of chromatic color 
as such for a kitchen range (as a welcome change from 
the conventional white) is perfectly sound. Much could 
be said for such cool colors as light “frosty” blues or 
greens. 

Another evidence of poor color planning is often seen 
in appliance controls. In an effort to get away from the 
conventional, some poor color combinations are used, 
such as white and light-gray knobs that make it ex- 
tremely difficult to determine whether the appliance is 
on or off. And a super-abundance of garish knobs, 
switches, pilot lights, and so on, designed only too often 
to impress the housewife with the engineering of the 
appliance, may only serve to confuse her. 

What about color in industrial machinery such ay 
machine tools and electrical apparatus such as switch- 
gear? Grays and blacks have been traditional in these 
applications, but, as already noted, grays are not neces- 
sarily completely achromatic, that is, comprised solely of 
varied proportions of black and white. Some grays are 
actually light or dark colors with a low or weak chroma 
(less than 1.5 in the Munsell color system). It is ob- 
vious that industrial grays, if not standardized, can 
represent an uneconomical and inefficient multiplicity 
of colors, selected frequently on a haphazard basis. 
Simplification and standardization were called for. The 
first important step was the creation of machine-tool 
standard grays by the National Machine Tool Builders’ 
Association. 

A further move to simplify the number of grays and 
then set up an all-industry standard in terms of some 
color-system notation was initiated by leading electrical 


Reprints of Earlier Article 


Limited supply of “Fundamental Approach to Color 
in Design” reprinted from the October 1950 issue will 
be ready about August 1. Single copies available with- 
out charge to readers of record on letterhead request 
to the editor. 
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PYREX BRAND GLASS TUBE 
WITH THREADED ENDS 


INSULATING CONTACT SUPPORT 


FLUORESCENT LAMP 


. 3000 sections required. 


THREADED METAL CAP 


Section of tunnel showing installation of 12 ft. glass cartridge with two fluorescent lamps 


Spring contact from metal cap in glass cartridge makes installation quick and positive. 





So we built 12 foot PYREX cartridges... 


You can see for yourself that a 
continuous pipeline of light 
eliminates flickering shadows 
in the new Brooklyn Battery 
Tunnel ...a great boon to 
traffic safety and driving comfort. But New York 
Tunnel Authority engineers had first to find a way 
to protect the light source from breakage by high 
pressure hoses and flapping tarpaulins—replacements 
had to be safely and quickly accomplished. 

So, they put the problem to Corning engineers. 
The result: cartridges of 2” PYREX brand glass 
tubing. Each 12 ft. section houses two fluorescent 
lamps. The ends of each cartridge are threaded for a 


CORNING GLASS WORKS 


CORNING, N. Y. 


1851 Connineg meant research cx Glass \I\ 
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and helped solve a tunnel lighting problem 


metal cap which provides contact with the power 
source (see drawing). When a lamp burns out the 
repair crew simply removes the entire cartridge and 
quickly replaces it with another on the repair truck. 
Relamping is done in the shop. 

PYREX brand glass tubing, long used for trans- 
ferring hot, corrosive liquids has more than met the 
test. Besides protecting the lamps from damage, the 
glass cartridges minimize maintenance. 

With some 50,000 glass formulas plus all kinds of 
design experience on tap there is more than an even 
chance Corning can answer your engineering require- 
ments with glass. It’s available now and at reason- 
able cost. Write for Bulletin IZ-1. 





Corning Glass Works 
Dept. EM-7, Corning, N. Y. 


Please send me your "Designers Bulletin IZ-1.” 





NAM Te iivnceneinei 
COMPANY 
ADDRESS. 


NIT Vi isiccacis estan ieatligeiapaa sista ae 


225 








































e 

Decade-Inductor units 

@ HYCOR DECADE — INDUCTOR units are 
indispensable for design and experimen- 
tation work on audio filters. 

@ The units are available in four ranges up 
to 10 henries. Units may be used indi- 
vidually or all four may be connected in 

series to obtain 11.11 henries in 1 milli- 

henry steps. 

@ Toroid coils are used to obtain high “Q”, 
stability and low pickup from external 
fields. Inductance accuracy is 2%. 

Send for bulletin D 


HYCOR COMPANY, INC. 


11423 VANOWEN STREET, NORTH HOLLYWOOD, CALIFORNIA 
SUnset 3-3860 


Manufacturers of Toroid Inductors, Decade Inductor Instruments, 
Wave Filters, Resistive Networks, and Precision Resistors 
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Table 


Name 


Light gray | No. 61 Gray 
Medium‘light gray | No. 49 Gray | 
Medium dark gray | No. 33 Gray 


Dark gray No. 24 Gray 


! 


* American Standard Gray Finishes for Industrial Apparatus and 
Equipment (ASA Z55.1-1950). 

>» Closely approximates Machine Tool Gray (7B), a standard of the 
National Machine Tool Builders’ Association. 






manufacturers in 1946. (4) It was later expanded into 
an American Standards Association project in which 
some 18 organizations participated, including the De- 
partments of the Army and Navy. Culmination of 
the project was adoption of American Standard 
Z55.1-1950 “Gray Finishes for Industrial Apparatus 
and Equipment” which establishes four standard grays 
in terms of Munsell notation (See Table II) as well as 
tolerances. Since color finish is affected by gloss and 
texture, the standard uses ASTM D523-44T for gloss 
identification ; texture specifications are still being in- 
vestigated. It is thus now possible to specify a machine 
finish without having to furnish a color specimen. Ref- 
erence to any of the four standard grays identifies clear- 
ly to both purchaser and vendor the exact color re- 
quired. 

What about the use of so-called “dynamic” color to 
highlight or otherwise distinguish certain critical parts 
of industrial equipment, such as the processing areas, 
controls, and danger zones? So far this has been pri- 
marily within the province -of plant installation as a 
part of complete color schemes for plant and equipment. 
If this seems sound on a plant installation basis, then 
why haven’t the machine-tool builders adopted certain 
color systems to be applied to original equipment? The 
answer is: It wouldn’t be economically feasible until 
the practice acquires broad acceptance and several color 
schemes become standard. 

Yet it might be safe to prophesy a growing trend in 
this direction influenced by two sources: the big buyers 
of industrial equipment and the Armed Services. For 
example, in the Western Electric Hawthorne Works a 
color program was studied some years ago as part of 
a shop modernization plan. Four colors were selected for 
the machinery: green, ivory, yellow and orange. The 
green was applied to the body or frame of the machines, 
exhaust hoods, covers, and the exterior of safety guards. 
Ivory was used to highlight areas immediately sur- 
rounding the workpiece being processed. Yellow was 
applied to all control elements—switches, gear-shifting 
levers, chuck levers, and so on. Orange was used for 
the interior surfaces of safety guards or doors which 
should normally be closed during operation. Thus, when 
orange is visible, it serves as a warning signal that the 
machine should not be started. Ostwald specifications 
for the finishes were: medium green, 23 ie; ivory, 2 ca; 
yellow, 2 la; and orange, 5 pc. 

The Navy is guided by a 96-page comprehensive man- 
ual, “The Application of Color to Shore Establish- 
ment,” published first in 1948, as a result of a contract 
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Gehl Harvesters and Hammer Mills are famous 
for their efficiency, rugged construction and con- 
tinuous heavy duty service. By skillful designing 
for retaining rings Gehl Bros. Mfg. Co. of West 
Bend, Wisconsin saves metal, money and time. 
Perhaps you can too. 

Hundreds of machines and products can and 
should be redesigned to take advantage of these 
inexpensive, yet highly efficient, artificial 
shoulders. Retaining rings are certain to save 
man hours as well as material. 


To offset the rising costs of so many things 
here is one sure way to increase your margin 
of profit. 

Don’t cut down large shafts to make your 
shoulders— it’s needless waste. Groove all shafts 
and housings and use these high grade steel 
rings. 

Examine your machines and products today, 
and send for a descriptive folder of our many 
types of retaining rings. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, N. J. 
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MMM is completely equipped to supply 
Many stock sizes or customolded to order 


Write for Stock List showing available sizes in 


Triple “M”’ Molded Electric Motor Components 


Various types of Brush Caps, Brush Holders, Commutators. 
Attach coupon to letterhead, or send blueprints for quotation. 


Brush Caps Commutators 


with Internal or External Threads Molded Shell or Molded Segmented Type 
Many Sizes in Stock Some Stock Sizes Available. 
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placed with industrial color consultants (Faber Birren 
and Company). Much attention is given to machinery 
within the coordinated functional program outlined. A 
medium gray with highlight buff is recommended for 
machinery under general shop conditions; a light Navy 
gray with key working areas painted in highlight buff 
are recommended where high standards of maintenance 
and close tolerances are required; and a deep Navy 
gray with working areas in highlight buff are indicated 
for heavy large machinery exposed to considerable oil 
and dirt. A vivid reddish orange (Munsell 0.9 YR 
5.2/16.0) is used to indicate safety hazards. The high- 
light buff may be described as a weak yellowish orange 
according to the ISCC-NBS color-name system. Mun- 
sell notation is 3.2 Y 7.8/3.6. 

Outside areas of machine tool switch boxes and 
electrical controls located on machines are painted a 
clear (moderate) blue (Munsell 2.2 PB 4.7/6.2). The 
same color is used as a general standard for the ex- 
terior of all electrical devices and control panels. Ex- 
ceptions to the use of clear blue are machine push- 
button stations which are vivid orange for quick identi- 
fication in the event of emergency. 

The Department of the Army has no overall policy at 
present but in some of the arsenals the following scien- 
tific color scheme is in use for machinery: green for 


Fig. 4—Tristimulus colorimeter (Color-Eye) for production 
color measurement automatically computes color differences on 
a relative percentage basis which closely simulates the compu- 
tation basis of the eye. In addition to reflectance measurements 
under diffuse illumination and transmission, attachments permit 
study of color under an almost infinite variety of conditions. 
Illuminant is operated at a controlled color temperature of 2848 
Kelvin for I.C.I. illuminant A (incandescent light). Illuminant 
C (average daylight) is approximated by an addition of a glass 
filter. Surface gloss may be included or excluded. Samples may 
be viewed visually for checking conditions of illumination and 
viewing. Complete comparison requires 30 sec. Instrument also 
measures colors relative to white standards and such measure- 
ments can be converted to I.C.I. values with reasonable accuracy; 
conversion of color differences to Judd or Nickerson units can 
also be made. Comparison accuracy given as 14 per cent. Sensi- 
tivity: automatic accommodation to brightness level variations 
over a range of 10,000 to 1. (Instrument Development Labora- 
tories, Inc.) 
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IF you need 
SMALL BLOWERS 


FASCO offers small blowers for 
every need—forced draft, hot or 
cold air circulation, exhausting fumes 
or gases. 


FASCO blowers are simple in 
design—quiet, compact, economical, 
efficient, dependable. Shaded pole 
motors (in 2-pole or 4-pole speeds) 
cause no interference with radio or 
TV reception. Fitted with oversize 
self-aligning bearings, motors on all 
units run cool. They require no 
attention except occasional oiling. 


FASCO blowers can be engi- 
neered (in quantity) to match your 
requirements exactly. ‘‘Standard™ 
models like those shown here, can 
be delivered promptly. Available 
optional equipment includes con- 
duit boxes, impedance protection, 
intake screens or guards, and damper 
plates. A variety of mounting ar- 
rangements is possible; most styles 
provide for flange mounting. 


















50747 — 50 CFM 





50757 — 108 CFM 














50745 — 15 CFM 
50749 — 140 CFM 


















FASCO makes a 
full line of shaded 


pole motors, too. 


Write for further details or a sample. 


— ASCO 


INDUSTRIES, INC. 


ROCHESTER 2, NEW YORK 
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Fig. 5—The Macbeth-Ansco Densitometer (shown here with 
| schematic of the reflection head) is essentially an abridged spec- 
| trophotometer. It employs very sharp cutting passband filters 

transmitting at 436, 546 and 644 millimicrons to check the spec- 

trophotometric curve characteristics of various colored samples. 

Samples which match identically as to color will produce iden- 
| tical readings through the various colored filters on the instru- 
| ment. Samples which differ in color will produce different 
readings in different regions of the spectrum depending upon 
the color difference encountered. These differences in the 
various portions of the spectrum will permit the operator to 
detect which of the colorants are in error and in which direc- 

































tion to make the correction in order to bring the color back to 
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ISELF-LOCKING ser screw | balance. Additional to the narrow passband filters is a filter 


which follows the response of the average observer. Readings 
made through this filter are analogous to color depth or bright- 
ness as seen by the average observer. Precision: Approximately 
+ 0.02 over entire range of measurable color densities (Macbeth 
Corporation). 





Join the thousands of engineers and other 
plant officials who have used this fascinat- 
ing demonstrator model to clarify ZIP- 
GRIP’s* amazing self-locking action. Takes 
you only a quarter of a minute to perform 
this unique demonstration. 


Make the Dramatic Test which shows the 
great difference in the action of a conven- 
tional set screw... and ZIP-GRIP.* This will 
probably revise your entire conception of 
set-screw fit! 


Prove for Yourself that the screw seating 
against the shaft is only one of three lock- 
ing action’s with ZIP-GRIP*, and not the 
principal one as in the case of conventional 
set screws. 


See with Your Own Eyes what is meant by 
ZIP-GRIP’s* exclusive Contra-Thrust action 
and how it licks vibration on close-precision 
setting problems that were up to now 
called “‘impossible.’’ 


With your z1p-Grip* Action demonstrator 
we'll also send you, without cost or obliga- 
tion an illustrated Data Sheet, and an offer 
of Engineering Test Samples especially de- 
signed to meet the set screw application 
conditions that have been puzzling you. 
WRITE FOR FREE DEMONSTRATOR NOW. 


the body, ivory and buff for work areas and orange for 

power controls, which follows about the same pattern 

as the Navy. It is understood from Army sources that 

the problem is at present being studied and that this 

study may lead to the adoption of a standard color code 
| probably late this summer applicable to all Army in- 
| stallations. 

On a still broader base, is a report from the General 
| Services Administration that, in cooperation with other 
government agencies and private industry, a Federal 
Specification is being developed for the color-coding 
of electrical equipment, instruments and other equip- 
ments. Projected date for issuing this specification is 
understood to be September 15. Although the proposed 
code, when promulgated, will not be mandatory on any 
agency of the government, efforts are being made to ad- 
just all differences of opinion so that its use will be on a 
government-wide basis, including the Department of 
Defense. The code will apply both to procurement of 
machinery and to plant installations. Application to pro- 
curement could powerfully stimulate industry adoption 
of color schemes in original equipment. 

Systematic use of color in procurement specifications 
is generally prevalent throughout the Armed Services, 
but essentially for equipment finishes and for component 
identification, rather than in special color schemes de- 
veloped for particular equipments. Thus all Navy 
electric motors, instrument housings, etc., used on ves- 
sels, including submarines, are finished with Navy 
Formula 111 light-gray equipment enamel, which is 
intended to reproduce Munsell 2.5 GY 6/0.5. It comes 
in a low- and high-specular gloss range ; the lower gloss 
is most frequently used to subdue specular glare or im- 
age formation by reflection. (This color replaced three 
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Feurdar PO ture of metal powder parts has given us certain capabilities 


° e that are reflected in the parts we produce for our customers. 


Moraine research has developed a wider choice of materials. 
Superior dies, and special presses, sintering furnaces, and 
associated techniques, have made possible closer tolerances 
and more complicated designs, and permitted a constantly 
widening range of applications. 


powder parts by Moraine perform better and are produced 


faster and at lower cost. 





. The result: Adequate demonstration of the fact that metal a 4 
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E make a wide variety of contacts 
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both pure and in their many alloys, so that 
we are able to supply you with what you 
need for any particular application. These 
include rivets, studs, screws, steel-back and 
solder-back buttons, washers, discs, rods, 
rings and special shapes and stampings. 
We supply them to practically any speci- 
fied dimensions for attaching by riveting, 
staking, brazing or welding. 


Write us if you have any contact problem. 
We shall be glad to consult with you. 


BAKER & CO., INC. 


113 ASTOR STREET 
NEWARK 5, N. J. 
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to 11%”. 

You get special strength with lightness in these 
Asbeston tapes because we watch over every step of 
their manufacture—from raw materials to the finished 
product—at our Hogansville Plant in Georgia. Try these 
superior tapes when you want to meet particular 
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Sold by reputable distributors 
all over the United States. 
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Fig. 6—Reflection colorimeter (Model 610 Photovolt Corp.) de- 
signed to give direct reading in terms of the I.C.I. tristimulus 
system. Instrument proper and the search unit are connected by 
flexible cable. The search unit comprises light source, photocell, 
and color filter. Search unit (see cross-section) is placed directly 
on the surface to be measured. Sample, therefore, can be of 
any size. The reflection meter is built into a portable wooden 
housing with cover and carrying strap. Search unit is stored in 
a compartment of the housing. Used for production and labora- 
tory testing. Enamel plaques, calibrated in terms of the tristim- 
ulus filters, are available as permanent working standards for 
standardizing the meter. 


that were used formerly.) In the Army, procurement 
specifications for machinery are still generally confined 
to standard gray finishes. 

Component specifications, such as capacitors and 
resistors, provide for color coding. Electrical hookup 
wire is likewise color-coded. Currently, the Munitions 
Boards Standards Agency is correlating and coordina- 
ting the various existing color codes for hookup wire in 
order to provide a uniform code for all the serv:ces. 
The specifications when released will be designated 
MIL-104. It is understood that each color chip will re- 
ceive a Munsell notation as well as a spectrophotometric 
specification. Color filters for Navy signal lights are 
given I.C.I. specifications. So are Air Force and Navy 
colors for aeronautical lights and lighting equipment. 
Other examples could be continued at length. 

It is entirely possible that one of the most significant 
applications for designed-in color in military equipment 
will stem from “human engineering.” The basic concept 
(very briefly) is the ‘“man-machine” system in which 
a quantitative measure of human limitations and cap- 
abilities is applied to the design of the equipment. 

The proper use of color in instrument panels, for ex- 
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In the Star Ceramic Laboratories we have 
the facilities for the scientific control of 
materials used—one of the basic means 
of maintaining uniformity and quality of 
product. By such control we produce 
ceramics conforming exactly to our cus- 
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on processes and results. 
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have the economical answer. 
































You can profit from our experience. The accu- 
mulation of over 40 years of Cold Molding know- 
how provides valuable cost-saving information not 
available from any other source. This knowledge 
together with close cooperation with your engineers 
may be the answer to a better product for you. 


a _ 


of 
gl 


@ Representative Magnetic Starter base and cover 
























































CUSTOM MOLDING EXCLUSIVELY 
GARFIELD 1, NEW JERSEY 


® The Registered Trade Mark that designates 
a quality high temperature insulating 
material cold molded ... Since 1908 


COLD MOLDED INSULATION IS USED FOR: 


Switch Bases © Arc Chutes & Barriers 
Appliance Parts © Panel Board Parts 
Wiring Device Parts ° 

Insulators 









































Relay Bases & Covers 
Instrument Mountings 
Third Rail Insulators © Outlet Covers 
e and Many Other Important Electrical Components 



























234 





GARFIELD MFC. Co. 





ample, can be of extreme importance. Increasing com- 
plexities of equipment impose control demands of im- 


mense difficulty on the operator. Color-coded (also 
shape-coded ) controls offer a scientific means for limit- 
ing the danger of confusion and error. Details of some 
Air Force and Navy work in this direction have already 
been noted earlier in the article. Miniaturized equip- 
ments with knobs and switches so small that they are 
difficult to handle, or so crowded on small panels that 
they are hard to see, provide another challenge to the 
use of color. Here, color can well be employed, as a 
possible fourth dimension to aid the operator. 

A suggestion might be advanced here to develop iden- 
tifying color codes for packaged or cast subassemblies 
in unitized electronic construction. This might further 
simplify the quick identificaton of a subassembly to be 
removed from a circuit for replacement. 


Color-Measuring Instruments 

Production-line and laboratory control of color ob- 
viously necessitates color-measuring and matching in- 
struments. Space does not permit any extended treat- 
ment of this phase of the subject here, but the reader 
will find reference to three types of color-measuring 
instruments in Figs. 4, 5 and 6. A fourth, the Hunter 
color and color-differential meter, made by Henry A. 
Gardner Laboratory, Inc., was described on page 242, 
October 1948 issue of this publication. It is a tristimulus 
colorimeter with three direct-reading potentiometer 
scales that show the magnitude of color differences (in 
terms of the Judd unit) between a standard and the 
test specimen. Detailed data on all instruments are, 
of course, available from the respective manufacturers. 

It is important to note that the instruments illustra- 
ted are essentially colorimeters. They are designated as 
“color-measuring”’ in order to make an important dis- 
tinction between measurement by colorimeters and 
color measurement from spectrophotometric data. It is 
also important to note that many instruments on the 
market described as “colorimeters” are merely color 
comparators, such as are frequently used in chemical 
laboratories. 

The light sources under which tests are conducted 
constitute an important factor, and some of the in- 
strument manufacturers also provide special equipment 
for controlled illuminants. ooo 
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stitute for some of the brittle materials, which are in- 
herently difficult to machine. Other data reveal that the 
arc resistance of the laminate is somewhat lower than 
that of the outstanding brittle materials, but neverthe- 
less quite satisfactory. Soundness of this substitution 
has been verified by our experience. 

It must be kept in mind that great pains were taken 
in this work to obtain uniform electric fields and to 
eliminate surface breakdown phenomena. Such condi- 
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tions, however, cannot always be realized by the de- 
signer and suitable allowances must be made. In fact, 
when electrodes or “live hardware” are mounted on 
solid dielectric bodies, failure of the solid insulation is 
usually initiated by a local discharge in the small air- 
filled spaces or fillets which are difficult to avoid at the 
interfaces and junctions between hardware and solid 
dielectric. This local discharge progresses to complete 
failure by one or more of three possible routes: (1) 
Flashover occurs to adjacent metal parts; (2) the 
heat. produced by the local discharge produces progres- 
sive deterioration or destruction of the surface of the 
solid dielectric—one form of which is the familiar 
“treeing” ; (3) heat produced by the local discharge pro- 
duces deterioration of the solid dielectric which pro- 
gresses in depth and results in “premature” puncture. 

Unless the air-filled voids and fillets are eliminated 
by displacing the air with a grease, wax or other mate- 
rial possessing a dielectric strength which equals or sur- 
passes that of the principal dielectric, the intrinsic 
strength of the latter can never be realized. In view of 
this, the simple expedient of squirting a small amount of 
Dow-Corning silicone ignition sealing compound into 
the threaded hole in a ceramic insulator body before the 
screw is inserted will in many cases greatly increase the 
permissible operating voltage by eliminating the local- 
ized heating which would otherwise be produced by the 
gaseous discharge in the space between the screw and 
the ceramic body. 

Trouble arising from non-uniform electric fields will 
also seriously reduce the total voltage which can be 
applied between electrodes. It is because of this factor 
that long paths and generous thicknesses of dielectric 
often provide the designer with a false sense of security. 
The electric stress at sharp edges and corners of “hot” 
hardware may attain values which greatly exceed the 
intrinsic breakdown strength (stress) of the dielectric 
used while the stress throughout the remaining and 
major part of the path is below that dictated by efficient 
use of the material. It might be added that a small 
amount of “elbow grease” expended in rounding and 
polishing the corners and edges of metal parts may be 
worth an inch of expensive dielectric. 

Anomalies which may have important consequences 
have been observed in this work. These have been dis- 
cussed from a speculative point of view in another 
paper. (2) oOco 
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suggestion and quotation. 


CT) 


eT C a te 
1330 .N. 23d St. 





St. Louis 6, Mo. 











SEVERAL THOUSAND VOLT CIRCUIT 
CAN BE HANDLED WITH THE 
GRAYHILL ROTO SWITCH. IF YOU HAVE 
SUCH A PROBLEM WRITE THE DETAILS 

OF YOUR APPLICATION TO OUR 
ENGINEERING DEPARTMENT. 






Write 
for 
Catalog 


4538 WEST MADISON ST., CHICAGO 24, ILLINOIS 


N.Y 1971 
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Yes, just that! The accuracy with which 
the earphones of this Aviator’s Micro- 
phone Head-set is molded is what helps 
to make it possible for the pilot to bring 
the great ship home “on the beam”. 


Such accuracy is paramount at KUHN 
& JACOB. 







Inside view of molded parts, 
showing various plane 

and cavities. Clean, accurate 
molding such as this reflects skill 


in mold making and production. 







Kuhn & Jacob 


{1 a77 TOOL CO... 


1204 SOUTHARD STREET, TRENTON B, N. } 
Telephone Trenton. 4-5391 


CONTACT THE 
Telephone — Penn 6-0346 


K & J Wm. T. Wyler, Box 126, Stratford, Conn. 
REPRESENTATIVE Telephone — Bridgeport 7-4293 
NEAREST YOU 


Wm. A. Chalverus 


—————————————— Philadelphia, Penna. 


s. C. Ullman, 55 W. 42nd St., New York, N. Y. 
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Allow you a wider choice of 


*CONTACT MATERIALS 
°CONTACT SHAPES 


GIBSILOY molded electrical contacts are 


produced in a variety of powdered metal com- 
positions providing various desirable combi- 
nations of characteristics. These include the 
conducting materials, silver or copper, combined 
with refractory materials such as tungsten, molyb- 
denum, nickel, or Pa. As a result of re- 


search, a range of compositions is available 
which permits a choice of materials best suited 
to a given application. 

GIBSILOY contacts can be molded in a wide 
variety of shapes, as shown in the illustration. 
Odd shapes, frequently required for most effi- 
cient performance, can be readily produced. 


Quality with Economy 
Quality is the first consideration in producing 
molded GIBSILOY contacts. In addition, the 
powdered metal molding technique is economi- 
cal. There is no scrap loss, and, in many instances, 
no machining is required. 

Our engineers will gladly work with you in 
solving your contact problems. They will advise 
whether molded GIBSILOY contacts or GIBSON 
contacts produced by other methods offer the 
best solution. Send us your problem or write for 
contact application questionnaire. 


ae 
GiBSON ELecTRic COMPANY 


8349 Frankstown Ave., Pittsburan 2) 


Representatives in Boston, Chicago, Detroit, New York, 
Rochester (N. Y.), Los Angeles, San Francisco, Seattle. 





Design Trends 


and Transients 
(Continued from page 122) 


; 
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is the space around the voltmeter. Knob at top is for 
adjusting pointer to zero. A desiccant dryer is in- 
cluded within the chamber. ooo 


High-Speed Coating Device 


Savings in time and materials are indicated advan- 
tages of a unit which applies a full coverage of 0.0008 
to 0.025 in. of any coating material in one high-speed 
passage of the work. Coating compound flows from an 
external source to the annulus of a rotating inner bowl. 
Rotation of the bowl carries the material to a rapidly 
spinning rotor. Here centrifugal action forms a fine 
mist which is deposited as a coating on work passing 
through the bowl on a conveyor. The excess material 
(overspray ) is caught by the rotating bowl, returned to 


the annulus in fluid state and reused, with vapor pres- 
sure equilibrium being automatically maintained. The 
manufacturer, The Gyromat Corp., Fairfield, Conn., 
mentions the following items as having been success- 
fully coated: ceramics, delicate electrical relays, elec- 


tronic parts, odd-shaped plastics and metal products. 
ooo 


ELECTRICAL MANUFACTURING 





